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   P R O C E E D I N G S (8:15 a.m.) 

Agenda Item:  Welcome and Overview 
DR. AFSHARI:  Welcome, everybody, to our annual SAB board meeting.  It’s my pleasure to welcome you.  I’m Cindy Afshari.  I’m the Chair of the SAB.  It’s a pleasure for me to welcome all of you to the next two days.  We have important work to conduct here.  Let me just give you a brief introduction to what we’re looking to accomplish in the next two days.

We have review of two recent SAB reports.  We have the Division on Neurotoxicology that was presented to the Board last year, and what we are going to hear this year is a response to the Board from Dr. Merle Paule in terms of the direction that the division is taking based upon the advice the Board gave them in that report.

Second, we have a recent report to adopt from a review that we had in August.  In the heat of August here in Arkansas, we reviewed the NanoCore with Dr. Paul Howard.  I’ll be presenting that Board report for adoption and we’ll get to hear some comments from Dr. Howard.

In addition, what we would like to accomplish through the rest of the agenda is hearing updates from the various division directors here at NCTR, to hear where their work is going and where they are driving it.  Probably most importantly is to hear from all of our guests coming from the various divisions and Centers across FDA and the various agencies related to work here at NCTR.  What we are hoping to hear are strategic views in terms of where the research needs are moving forward prospectively.  It is really important for the SAB to hear from the Product Centers in terms of being able to understand what the FDA’s needs are moving forward and how we can best guide Dr. Slikker and the investigators here at NCTR to be prepared to meet those needs.
So what I’m hoping that we will accomplish in our report that we will produce at the end of the next two days will be a summary of those priority needs and some potential planning on how we can, with future Subcommittee meetings and future activities over the next year or two, help make sure that NCTR is poised to meet those high-priority needs.
I know it’s always a tradition that we go around the table and the room and have everybody introduce themselves.  Let’s go ahead and start.

(Introductions)

Thank you.  Welcome, everybody.

If there aren’t any questions for me here at the start of the meeting, what I would like to do is go ahead and introduce Dr. Margaret Miller, who is going to give us our important etiquette rules.

Agenda Item:  Conflict-of-Interest Statement and Housekeeping Items

DR. MILLER:  We’ll start with the formal reading of the conflict-of-interest statement.

The following announcement addresses the issue of conflict of interest with respect to this meeting and is made as part of the record to preclude even the appearance of such.  Based on the agenda submitted for today’s meeting, all special government employees have been screened for their financial interests related to the topics at hand.  The Food and Drug Administration has determined that all financial interests in firms regulated by the Food and Drug Administration present no potential for a conflict of interest at this meeting.  In the event that the discussion any such products or firms not already on the agenda for which a participant has a financial interest, the participants are aware of the need to be excluded from further participation.  Such an action will be noted for the record.

In the interest of fairness, all other guest-participants are asked to address any current or previous financial involvement with any firm whose products upon which they wish to comment.
DR. AFSHARI:  Thank you.

Now it’s my pleasure to introduce Dr. Slikker to give us a “State of the Center” presentation.

Agenda Item:  State of the Center

DR. SLIKKER:  First of all, let me welcome you all to the NCTR.
This is a very special group indeed.  I was just thinking about all the requirements that you need to meet to be able to be here.  The most important one to me is that you are leaders in the field, and you are ones that represent many special and important areas that FDA and NCTR need to advance in.  So I really appreciate the SAB members being here, to be representing the various areas of expertise and sharing them with us and helping us lead them forward.  I really appreciate that.
I also appreciate all the individuals from the other FDA Centers who are here.  This is really a critical feature, to have all of you here, to have your input and also for you to learn more about NCTR and how can work with you more closely in the future.
So I really appreciate that, and, of course, the audience in general, who are here to not only support these activities, but also to learn more about the structure of the Science Advisory Board and how it functions at NCTR.
With that background, I just want to spend a little bit of time -- to talk about some of the activities during the last year for NCTR and also talk about how we use the strategic plan to move us forward.
Most of you are well aware of the strategic plan.  Not only does FDA have one and the Department has one, but NCTR has one as well.  Our plan rolls out of those from the Department and FDA levels.

It requires a lot of input to develop this plan.  It’s developed and revised each year.  We start by having input from our division directors, as well as other senior staff at NCTR.  Then that plan is improved and moved out to the various Centers that we interact with to get their input into the plan.  Finally, it’s rolled out each year so that it can be viewed as a leadership document throughout the year.  Then we start that process again.  So it’s a renewable, evergreen document.

For the 2011-2015 plan, this sort of pyramid-shape approach is something that we believe.  It is a way in which we can show global leadership and provide innovative solutions to improve public health.  Of course, the whole thing is to support the FDA mission.  That’s our job.

We do that through a lot of interdisciplinary research.  I won’t go into a great deal of detail about the research at this point in time.  I do have an opportunity on tomorrow’s schedule to give you more information about that and look into the future.  We also work a lot with infrastructure, ways in which we can improve approaches to do safety assessment and bring new methodologies into the FDA.  

At the same time, we deal a lot with other groups within the FDA, other groups within the federal government ‑‑ and we have representation here from several different leading institutions and agencies within the government -- and we also do this with international groups, by reaching out in a global way to individuals in many different countries.  I’ll go into that in more detail later as well.

Then, of course, there is training.  We feel that training in the general science area of toxicology is so critical.  We use that as a base for not only decision-making, which is the mantra of FDA, but also use it to build global cooperation and collaboration in the future.  This harmonization kind of approach, that training forms a base for successful interaction, is something that we have been supporting and working on quite closely with other parts of FDA.

Working together, we have three general aspects of our plan.  Goal number one is science.  As I mentioned, you’ll be hearing a lot about that during the next day and a half, so I won’t spend a lot of time with that area.  Certainly we realize that it’s not only improving the tools that we have to improve safety assessment, but also general approaches of data sets, so we can base FDA decisions on that strong science base.
Goal number two, communications, is an area that we have gotten over the last couple of years as one to strengthen.  I think we have been very successful in moving that goal forward.  Part of that you will see with our Memorandum of Understanding between the State of Arkansas and the FDA on our 40th celebration that we had, on our improvement of our website -- a lot of people in this room are responsible for making the website and the FDA website itself more useful -- in the role that we play in various Communication Committees within FDA and with the letters that we send out.  We have our own newsletter.  We have other kinds of communications that are really consistent with the goal of improving communications throughout not only the FDA, but also throughout the world.
Then, of course, our publications and our media leadership are also involved in that.

I think one thing we have also done this year is hire a Communication Officer, Tom Powers. That’s one part of our goal that we met this year.

All in all, I think the global effort to improve communication has really been -- we have more to go, but certainly we are well on our way there.

Modernizing the administrative management system is a constant process, of course.  It always requires updating and improvement.  But we have improved our ability to more rapidly review concept papers, which are part of our review process for proposals that will then eventually form the basis of our scientific work.  We have improved some of our HR activities -- better integration with the folks at headquarters, as well as supporting activity here by improving and allowing more people to be hired in that area.  Also we have worked very hard on IT portion.  Jeanne Anson, is responsible, with others here, for improving the whole interface of IT with the scientific computing and linking NCTR as an integral part of the FDA’s goal and mission in the IT area.  So I think we have strengthened that area.  
We’ll continue to work and plan for how we’re going to move forward with sort of refreshing the NCTR staff.  As you can well imagine, many folks at this Center, just like other Centers throughout the FDA, are reaching an age where they may consider retirement.  One of our goals here is to have a plan for recruitment and stabilizing the workforce.  That plan has been written.  It’s going to be improved over the next year as well.

All those things, I think, strengthen the administrative structure.

What are some of the key outcomes of NCTR’s strategic plan?  As you know, these plans have to be more than just lists of areas of interest and talk about ways in which we are going to approach them.  They have to actually talk about how we have been successful.  Some of the key outcomes are written here:

∙ Certainly one of those areas is this increase in knowledge base -- that is, making this available throughout the agency for use.  Hepatotoxicity certainly comes to mind, but there are many other ones that have been developed that help the agency move forward more rapidly because they have more information easily at hand.

∙ Also the idea of safety assessment of FDA-regulated compounds.  This process is always undergoing improvement.  We are so glad to have John Bucher and others here from other government agencies who work with us on this, such as the National Toxicology Program.  The idea is not only to get the science base to make well-founded FDA decisions, but also to improve the process.  One of the ways of doing this is linking up with the NIEHS and helping to coordinate activities with some of their grantees that then could use animals and tissues from studies conducted at NCTR that are supported by the National Toxicology Program.  So this integration of grantees with the NTP is being done here at NCTR.  
∙ As far as new methodologies, this is an area that’s really important to FDA.  It’s really important right now that the guidance documents for some of these new approaches are available.  For example, in the bioinformatics area, in particular, our staff is involved in writing the guidance documents that are generated for how you use omics information and how you extract the best signal from omics information.  That becomes, then, part of the guidance document that is put forward by the regulatory activity of FDA.  So we’re very happy to be working with CDER and CBER and CDRH on these issues and to move this guidance forward, with omics data in particular.

∙ Then the area that we are quite proud of, which is the cross-training of scientists, reviewers, and FDA fellows.  We do have the opportunity -- I’ll go into some of those in more detail later -- to train individuals from other parts of FDA, to train individuals from around the world.  The idea is to train individuals in fundamental toxicology and safety assessment to be useful to the agency and useful to the global efforts of FDA around the world.  This program has done quite well.  ∙ Finally, the technical expertise to support other activities.  There are so many activities, as you are well aware -- those folks that are on the right side of the table over here -- that involve input from scientists.  It comes to development programs and how we are going to review the literature in the area of bisphenol A or how we’re going to do reviews.  Our staff is working side by side with staff from the regulatory Centers of FDA to make that happen.  We appreciate that opportunity.  That work, we think, is important to moving FDA forward.

With that, I’ll turn to some of the initiatives that we just kicked off this last year that we think are so important.

We’re going to have the opportunity today to hear from a representative from the Center for Tobacco Products.  We’re so happy with this collaborative effort that we have been moving forward during the last year.  We have procedures that are already set up and agreed to by Tobacco Products, as well as NCTR, in how we can move this area forward.  There is already research ongoing, more to come.  You’ll be hearing more about that from the Tobacco Products reps.

Also work with NICHD:  We have now reported ongoing studies with the National Institute on Child Health and Development that look at the effects of methylphenidate in developing nonhuman primates.  This work has been under way for quite some time.  Suzanne Morris and many others have worked on this project.  The idea is to move this area forward so that we have a collaborative venture with them to really investigate fully any effects that may be seen with methylphenidate, which, you probably know, has about 5 million prescriptions written each year.
A recent study has been published in the National Academy of Sciences.  It’s a PNAS article that reports on the effects of methylphenidate developing animals.  So this sort of collaboration with other agencies is key.

Also we’re working with HESI on preclinical imaging, another project that has been moving forward quite nicely.  HESI has orchestrated a group from industry, from government, including other parts of FDA -- CDER, as well as NCTR -- and individuals from academic facilities.  The question is, how do we move the whole area of preclinical imaging forward; using imaging as a preclinical biomarker?  This kind of work, which looks at sustainable practices, standards, and methodologies, is something that we think is very critical, and we have been in the lead position there.

Then the work with Medical Countermeasures, which is something still in the future -- you are going to be hearing more about that today from a representative from there -- very important work.  We hope to shake out those studies this year.  This looks at the efficacy and potential toxicity of antibiotics and antivirals during special periods of development in pregnancy or neonates.  This area is moving forward, in collaboration with the Office of the Commissioner.

Then, of course, we do serve on these FDA/NIH council activities set up by Dr. Hamburg, our commissioner, and Dr. Collins from NIH, about a year ago.  We meet routinely now to try to move this area forward, where FDA and NIH can work together to talk about new methodologies.  One of the committees is a preclinical one.  I serve as co-chair, with one of my colleagues, an institute director at NIH.  This is another leadership role that NCTR is playing, along with other complements from other parts of FDA.
Finally, the interaction with NIEHS and the National Toxicology Program in these collaborative studies is so key to moving forward on items that are of special importance to the FDA -- the furans, for example, nanoparticles, bisphenol A, cell phone radiation.  You will hear more about these later.  This collaboration has been going on now for about 19 years.  It’s still key to us, and it’s good to have John Bucher here and Paul Howard, who helps lead that for the FDA, to be interacting on this and moving these things forward.

So those are just some examples of some of the initiatives that either continued last year or were started last year.  It sort of gives you an idea of the flavor.  You will be hearing more about these as we move forward.

Publications:  Looking at publications by year, 2006 up to 2011.  These have reached publication or are actually out in print or online.  We seem to be moving up.  As you will see, in 2010, we had 163.  In 2011, of course, those are the ones that have been published so far, but we have another 58 that have been accepted this year.  So if you add that on top, you get up to about 170.  So it seems like we keep moving up, which is really good.  I think it’s indicative of the support that we have gotten over the years and the fine work being done by our staff, as well as our postdoctoral people.  If we look at this a year from now, 2011 should be about 170.

So I think that’s a good sign, one of our indicators, but not the only one.

One of those areas that I want to hit on just briefly is this Global Summit on Regulatory Science and Innovation.  I talked about the outreach that we are making to individual scientists around the world and regulators worldwide.  This gave us an opportunity, in conjunction with our colleagues in the Office of International Programs, to really lead by setting an example of how you can work with many different countries to try to move the science base forward in regulatory science.  We had the pleasure of having Dr. Peggy Hamburg here, who delivered the closing address for this meeting.  It was well attended.  Fourteen different countries were represented.  Also we had our new directorate lead for CDER, CBER, and CDRH, as well as Tobacco Products.  Steven Spielberg also gave a presentation.  It sort of helped bring the whole area forward as to how we can interact with various countries, both regulators and researchers, to move global regulatory science forward.

It was well attended and well appreciated.  It was followed up by a reception at the Governor’s Mansion led by the governor himself, Mike Beebe.   The idea was to celebrate the day’s activities at the global summit, but also to secure this interaction between the entire State of Arkansas and the Food and Drug Administration.  That was done with the signing of the new Memorandum of Understanding by Dr. Hamburg and Mike Beebe.  After they signed their document, which is this umbrella MOU; I and Maria Haley signed a more detailed supplement.  The idea is that we have this relationship between the entire State of Arkansas, including the major universities and other economic development activities in the State, and the FDA.  I think it’s the first time an entire State has interacted directly with the FDA with an MOU.
We’re very happy about this.  Since then, we have been moving forward quite nicely with that activity.  We now have a committee that has been selected to orchestrate activities.  We have a subcommittee focused on nanotechnology, which is going to be the first research effort to be put forward in a universal way throughout the State, including NCTR.  We also have now a graduate program that is being formed that focuses on regulatory science.  It will be a master’s program, a certificate, within the School of Public Health, University of Arkansas Medical Science Campus.  That activity is moving forward quite nicely.  We hope to have that available within the next six to eight months.

So we’re moving forward with this interaction.  We think it’s a very positive thing for not only the State of Arkansas, but for FDA, to have an entire state working with FDA in a very comprehensive way and moving the area of regulatory science, including nanotechnology, forward.

Let me just finish with our budget.  This is how our budgets looked from 2007 and estimated for 2012.  As you know, no one knows what the budget is going to be in 2012.  This is just our best guestimate.  This would be something that has been probably marked up in the Senate, but not available yet in the House.  So we’re still waiting.

As you can see, the blue bars represent what’s allocated to us through FDA channels.  It has been growing, which has been very nice.  I think it has been growing for the FDA in general.  We’re not surprised by this, but very appreciative.
What is something that we can control more handily is the red portion on the top, which is what we gain from our outside collaborations, working together with other agencies and other groups.  As you can see, we’re a little bit lower in estimated for 2012.  We are working on ways to compensate for that.  But 2012 is still unknown, but that’s just one estimate that we have available.  For 2011, you can see that the numbers there were pretty reasonable.
That’s the way things have been over the last four, five, six years.  We’re making progress, and we’re hoping that 2012 will be a good year as well.

With that, I will close and open it up for any questions you may have.

DR. AFSHARI:  Thank you, Bill.

Questions for Dr. Slikker from any of the SAB members?

DR. HINES:  Bill, were those budget figures that you just showed adjusted for inflation?

DR. SLIKKER:  No.  If you added inflation in there at 2.5, 3 percent -- also expenses in running this facility.  As you know, NCTR represents -- and the Jefferson labs in general -- about 25 percent of the land mass and building space that FDA controls directly.  This is all owned and operated by FDA.  It’s not GSA or somebody else.  This space is great because it has been renovated to fit FDA needs, but it also paid for by FDA’ operating budget.  As costs of electricity and gas go up, our budget that we will use on actually getting experiments done goes down.  So that is something that we have to be continuously concerned about.

Dr. Pollack:  I don’t know if it’s on the agenda.  Will there be more discussion of the HESI-NCTR preclinical imaging interactions during the course of the day or tomorrow?

DR. SLIKKER:  Probably a small amount with the Division of Neurotoxicology, but not a whole lot.  I can certainly address any issues you may have offline.  We do have Joe Hanig here, who is one of our CDER individuals on that activity, along with NCTR staff.  We would be happy to talk to you more about it and also show you our imaging facility.  Maybe some overlap there could be useful to CDRH.  I know that CDRH has the role of moving the technical science base aspects of imaging forward.  We have been interacting with the group, but we would like to do more.  So we could talk about that.  That would be great.
DR. HINES:  As a quick follow-up on that, as a member of the Board of Trustees for HESI -- another hat that I wear -- if your division would like to participate in that activity, I’m sure there are lots of opportunities to do so, as Bill is well aware.

DR. AFSHARI:  Bill, I was wondering if you could expand a little bit on the strategic plan.  You talked about human capita strategy and you mentioned being poised for retirement of a large number of employees and staff here at NCTR.  I think this is an aspect that’s probably new to us in the strategic plan.  I was wondering if you could go into a little bit more detail about what that plan looks like around that.

DR. SLIKKER:  The plan is still under development.  The idea is that we are trying to first gauge the potential for people to retire.  Of course, within the federal government there is no mandatory retirement age.  All you can say is that these individuals have X number of years which would make them eligible for retirement.  But if you look at those numbers, the number of senior management staff that is eligible for retirement is just about 100 percent.  Those within the research arena are probably around 50, 60 percent.  That’s not saying these people are going to retire.  But it’s just saying that they are eligible for retirement.

We really have to evaluate this and try to understand, first of all, what the impact is of some of these retirements, and second of all, what the strategy is for replacement in terms of which areas you are going to emphasize, which areas you necessarily have to fill, and then what the strategy is for those areas that you want to build. 

This plan allows us to start to deal with those kinds of issues and understand the true impact, as well as some direction for the future.

Does that help?

DR. AFSHARI:  Yes.  I was just wondering, in terms of thinking about strategic directions and advice from the Board, you can look at succession planning within, but then also trying to align high areas of needs around recruiting and starting to build up communication to be poised for that.  I wasn’t sure if that was part of the plan.

DR. SLIKKER:  It definitely is.  It’s part of the plan that still needs to be further developed.  But definitely we need to be looking towards the future and trying to understand where we need to put the emphasis on new personnel in the future, as individuals retire.

DR. AFSHARI:  Thank you.  

DR. DOW-EDWARDS:  Perhaps this is too much detail.  I think the enhanced communication effort is really good.  Honestly, you have done very well with that.  In the write-up, you just mention that you were going to use more social media.  I was just curious, precisely what you meant about that.

DR. SLIKKER:  This is being investigated.  Of course, with these kinds of issues there is a global FDA proportion to this.  We’re trying to work on these communication committees to see what additional kinds of social media may be useful to FDA.  We are trying to build that interplay with these various committees.

So I don’t have any answers for you today.  I just know that it’s being addressed and looked at to see if there are additional opportunities for FDA to use some of the modern communication tools that are available to them.

DR. AFSHARI:  Dr. Slikker, you mentioned publications as one way of providing metrics in terms of the impact of the science and the primary goal of NCTR.  With the growing eye to regulatory science and with the MOU, I’m wondering if you have given some thought to additional metrics around capturing influence or impact on regulatory decisions, be it an individual kind of sponsor-reviewer interactions, where NCTR expertise is drawn upon or shaping up guidance.  It’s a tougher area, but I’m just wondering if you are poised or if there are any needs in being able to track metrics around regulatory impact.

DR. SLIKKER:  You can imagine that that is a difficult chore, because, obviously, we rely on our partners in the regulatory centers of FDA to actually carry that out.  But you can point to committee activities and leadership in various groups.  Some of these groups are internal to FDA and some of them are internationally known, such as IARC, WHO, JECFA.  We have representatives that are invited there to present their views and provide information routinely.

That’s part of this equation of the global impact of NCTR and FDA science, that it forms a basis oftentimes for decisions that are made elsewhere -- and worldwide, for that matter.  
But also I think really critical is that the research is focused so that it can improve and help with the production of new guidance.  We rely heavily on our colleagues from the other regulatory centers to make that happen.  Just some of those examples, certainly within the area of use of omics data, come from the work with microarray quality control -- one, two, and now three groups that are moving forward.  But there are other areas, too, where the basic information has been useful to the development of guidance.  But that is a cooperative effort with the other centers of FDA.

DR. AFSHARI:  Thank you.

Other questions for Dr. Slikker?

(No response)
Okay, it’s a quiet crowd today.  I can let you off easy there, Bill.  Thank you.

It’s my pleasure to introduce my fellow SAB member here, Dr. Ron Hines, who is going to provide an overview of the Division of Neurotox committee site-visit report. 
Agenda Item:  Overview of the Division of Neurotoxicology Subcommittee Site Visit Report

DR. HINES:  Good morning once again.

This is just a brief overview of the high points that came out of the review of the Neurotoxicology Division that occurred May of 2010.  

Again, what we were asked to do during this review was to not only comment on very detailed aspects of the division, but also come up with some more high-level strategic recommendations.  Those are the ones I’m going to emphasize today.

The review subcommittee consisted of me, as the chair, and it also involved Diana Dow-Edwards, who at that time was not a member of the SAB and has since joined the SAB -- I’m glad that she is here and can also comment on the review -- Ed Levin, from Duke University, out of the Department of Psychiatry and Behavioral Sciences, James O’Callaghan, from West Virginia University Center for Neuroscience, and also Afonso Silva from NIH.

As an introduction, we commented that the Division of Neurotox is indeed responsible for characterizing neuropathic and neurobehavioral toxicity as a functional outcome and also looking at mechanisms of neurotoxicity.  You will see that that is emphasized a little bit more later on.  We felt as though this is a very unique facility, with unique talent and expertise here, and that it is essential to both the mission of the FDA, given the amount of neurotoxicity that quite often comes up as a concern with FDA-regulated products, as well, of course, to NCTR.  The DNT has an impressive breadth in the areas of imaging, molecular, behavioral, and physiology-based assessments that are all complementary to each other in nature.  With very few exceptions, the Division of Neurotoxicology responded very well to their previous site visit that occurred in January of 2004.  And we’re very pleased with that.
The DNT scientists are excellent at what they do.  The choice of study compounds is highly relevant.  In general, we felt as though they were conducting thorough and comprehensive evaluations.  Also, as Bill mentioned, when you look at the science productivity, there was excellent productivity coming out of the division.  

Furthermore, we are very impressed with the DNT laboratories.  In particular, the nonhuman primate and imaging core facilities were both and unique in the United States.

We came up with five or six strategic recommendations.  The first was that we felt as though the Division of Neurotoxicology(DNT) was really leading the field in developing meaningful biomarkers, high-throughput assays, et cetera.  However, we felt that this opportunity that was not being taken full advantage of to integrate some of these testing methods for regulatory decision-making into the FDA hierarchy.  We felt that this could be improved.
We felt that this may be an area that the entire SAB might want to take up -- how to more quickly and more efficiently take the advances that are being made here at NCTR and integrate them more quickly into FDA decision-making.

The second high-level strategic recommendation was that we felt as though the division really did need to develop a strategy to keep up with the noninvasive high-throughput screening methods that are being developed.  This is all being driven by the 2007 National Academy of Sciences report on toxicology testing in the 21st century.  But it has at least been my experience that this is being widely embraced, both by government and industry and academia.  There are a lot of very exciting assays being developed, and high-throughput methods that are human-based.  We felt as though NCTR really should be leading the field and developing these technologies, especially in the area of neurotoxicity.

As always, the staff, with limited resources, really needs to plan what the division can and cannot do to optimize resource utilization.  This is a time of economic stress.  Clearly this is a unique division.  It’s a very important division.  But again they can’t do everything.

We felt as though, given the push, especially within FDA, in identifying biomarkers, there is a great need for the identification and qualification of biomarkers, particularly in the area of neurotoxicity.

Finally, we felt as though the DNT expertise could contribute more across other divisions within NCTR, but also provide leadership outside of NCTR -- for example, hosting workshops and/or educational sessions at appropriate venues.  Again, we felt that the Division of Neurotoxicology here is a unique and novel resource, and therefore should be used more fully in leading the field.

One of the areas that we felt was not being fully addressed was the idea of peripheral neuropathy.  We felt as though the DNT director and staff should consider additional resources and effort in investing in methods to examine peripheral neuropathy.

Finally, expanded efforts on tobacco products should also be included in DNT, especially in the neurobehavioral toxicity of nicotine.  We felt that this is an opportunity for the Division of Neurotoxicology to take on this added responsibility.
I think that’s it as far as the strategic recommendations.  I would be more than happy to answer any questions.

DR. AFSHARI:  Questions for Dr. Hines on the report?

DR. SLIKKER:  Ron, just a point of clarity.  We have been having -- one of our four pillars of interaction with Tobacco Products has been in the drug addiction, toxicity assessment, nicotine self-administration approaches, and that kind of thing.  Did you have additional information about how we can improve or enhance that interaction, or other kinds of activities we should be involved in, in terms of our collaboration with the Center for Tobacco Products?

DR. HINES:  I don’t think there is anything specific.  We just felt, as a subcommittee, that we didn’t see evidence at that time -- and you have to remember, this was a good year and a half ago -- that there was consideration of the opportunities for the Division of Neurotoxicology to take the lead in evaluating some of those toxicities.  I think, based upon the response that Merle is going to give, there have been some.

DR. AFSHARI:  Thank you, Dr. Hines.

Merle Paul heads the Division of Neurotoxicology, and he’s going to present the response to the SAB report.

Agenda Item:  Division’s Response to the Subcommittee Site Visit Report

DR. PAULE:  Good morning, everybody.
Thanks to Ron and the committee members for an excellent review.  It’s always very helpful for us to turn the mirror on ourselves periodically and, in this particular case, get the input from outside experts to help us figure out best steps forward.
As Ron mentioned, they provided an executive summary in which they listed the six strategic recommendations that Ron just went over.  In addition to that, there were five areas of research efforts that we focused on, listed here:

∙ Mechanisms of monoamine neurotoxicity, presented by Drs. Bowyer and Patterson.

∙ Oxidative stress and mitochondrial dysfunction, presented by Drs. Ali and Binienda.

∙ Pediatric anesthetic-induced developmental neurotoxicity, presented by Sherry Ferguson, myself, and Cheng Wang.

∙ Translating models and human safety assessment, presented by Dr. Chelonis.

∙ Areas of new directions, presented by Drs. Schmued, Kanungo, and Liachenko.

I’m going to go through each one of the recommendations, then each one of the areas that is listed here.  For each one of the areas listed, there were strengths, weaknesses, and opportunities listed.  I’m only going to focus on the weaknesses that they pointed out and how we responded to those.

Initially, from the executive summary, you heard much of this already, but I wanted to get to the point here:  “The division has established well-equipped laboratories, and the nonhuman primate and imaging core facilities are both outstanding and unique, reiterating what Dr. Hines just said. 

“The primate laboratory consumes the bulk of the resources in the division, sometimes to the detriment of other division investigators.  The hiring of additional support personnel would enhance the overall productivity of the more junior members of the division and must be balanced against the critical need to preserve the unique and important nonhuman primate facility.”

We didn’t think we did a very good job of explaining how that all works.  Our response is that the nonhuman facility is an NCTR-wide resource.  It is not a division resource.  It’s supported by NCTR central funds, and not division funds.  Thus, the resources allotted to division personnel are not generally impacted by the state of the nonhuman primate facility.  In fact, principal investigators with other divisions often utilize the primate resource, not just people within the Division of Neurotoxicology.

Bill has already alluded to the fact that Suzanne Morris and Willie Salminen have conducted rather large-scale nonhuman primate studies on the effects of methylphenidate, with respect to the genotoxicity of methylphenidate and, more recently, on the cardiovascular effect of methylphenidate.  We have also had people from outside the center utilize the nonhuman primate center.  We just had recently a faculty member from the University of Arkansas for Medical Sciences conduct some studies on the neurotoxicity of some of the pediatric anesthetics using the facility.

Maintaining consistent quality technical support in the face of unpredictable and inconsistent fiscal parameters is difficult at best, as we all know.  One approach we have taken to this is leveraging existing center resources to accommodate the changing needs of the divisions.  Recently we have been able to provide additional technical support for Drs. Schmued, Kanungo, Bowyer, Ali, and Wang.  All division personnel, but junior staff in particular, are strongly encouraged to leverage division and center resources by collaborating with others, and seeking extramural support for their work when practicable.
The strategic recommendation one was that we are developing a number of new screening methods and approaches but these approaches have not found their way into the regulatory apparatus in terms of neurotox assessment.  The committee felt there is an opportunity to translate the division’s past and ongoing accomplishments into meaningful change within the FDA hierarchy to effect needed improvements in risk assessment and to protect human health from adverse effects of pharmaceuticals, et cetera.  This may again be an initiative that the Advisory Board in full wants to consider.

Currently we are executing an inter-center bioimaging project in collaboration with Joe Hanig and others that is specifically designed to generate recommendations directly relevant to regulatory issues.  In direct response to SAB comments, we are developing interactions with other FDA groups to address issues surrounding the identification of biomarkers and their qualification for regulatory purposes, including the FDA’s Intercenter Biomarkers Working Group.  We initially, right after the FDA review, contacted Chris Leptak, who is leading up this division -- he followed Frederico Goodsaid into this position -- and Chris has been helping us identify other members within the agency that have an interest in biomarker development and putting us in touch with people that we should be talking to.

Division personnel also have a leadership role in an ongoing HESI imaging working group that was mentioned earlier.  Again, Joe Hanig is involved with that, as well as Serguei Liachenko.  I’m sure they would be happy to discuss that in more detail.  That group brings together imaging expertise from other FDA centers, government agencies, academic groups, and industry to develop strategies for using imaging as a preclinical tool and to develop standards for use of imaging in safety assessment.

Further along in that effort is the cardiovascular imaging group, but the neurotoxicology group is close behind in providing information in that effort.

Division personnel have also provided key testimony on the potential neurotoxicity of the pediatric use of anesthetic and sedative drugs at CDER’s Anesthetic and Life Support Drugs Advisory Committee this year.

Strategic recommendation two:  As part of our ongoing focus on screening applications, we should ensure continued investment in efforts in integrating the assessment of functional mechanisms, as appropriate.
This approach is also one that we had planned to follow.  In addition to our ongoing approaches in cell culture and in vitro blood-brain barrier models, we are continuing to expand into other areas with the zebrafish model and are implementing neural stem cell protocols -- in fact, human neural stem cell protocols -- to expand our higher-throughput capabilities.  We are also, at the same time, extending our utilization of microPET/CT/MRI technologies, which we feel are very important for the concomitant functional and mechanistic studies that are possible in higher species.
Strategic recommendation three:  It’s noted that a tremendous area of research is being covered by a relatively small cadre of ten core research labs.  The recommendation was that the existing staff plan what the division can and cannot do.  Inclusion of a timeline with interim benchmarks in all project proposals should be considered so that interim progress can be assessed.  This is particularly true for longer projects.

The administration actually enacted concept paper and protocol approval procedures that now require timeline information.   Whenever we submit a concept for approval, we have to put in there the expected timeline for different milestones.  Progress of key division projects is now being tracked using the recently implemented FDATrack system, which was first vetted at NCTR -- much to the dismay of many of us.  But it actually got started here, and we helped them iron out the problems with that approach.  Now it has been rolled out to the broader agency.  In that system specific milestones are highlighted and project status is monitored.  In our particular case, the percentage of protocols that employ targeted technologies such as omics and imaging are also tracked.

Strategic recommendation four:  The division should consider expending additional effort on biomarkers.  It’s not easy to identify specific biomarkers derived from this research.  The emerging neuroimaging program offers a perfect opportunity to integrate new biomarker discoveries with those already further down the pipeline.  The division could take advantage of collaboration with the Division of Systems Toxicology in this effort.
Our response:  Almost all bioimaging projects are related to neurotoxicological biomarker identification and characterization, be they structural or metabolic in nature.  We are in the process of joining efforts with the Division of Systems Toxicology to discover biomarkers of liver injury.  In fact, we just have reinvigorated that effort and will be meeting on that again in a couple of weeks.  In addition, we recently learned that agency reviewers actually request that sponsors of new drug applications utilize specific staining procedures that have been developed in the division, specifically the Fluoro-Jade.  So even in the absence of a formal biomarker qualification effort, the regulatory community is taking advantage of the division’s contributions to biomarker science.

I think we brought ourselves closer to this effort by participating in the neurotoxicity working group that is organized by CDER.  We participate in that once a month, along with others in this room.  So we understand what their needs are and we try to offer assistance whenever possible to identify the biomarkers that they are interested in.  In fact, through this interaction was how we learned that the reviewers are already asking sponsors for information that involves the use of Fluoro-Jade and other things.

In direct response to SAB recommendations, division personnel are increasing contacts with colleagues at product centers, such as the Division of Psychiatric Products at CDER.  Through our interaction with Chris Leptak, he has introduced us to others, who are trying to give us a list of important biomarkers that they see clinically that impact the approval of psychiatric drugs.  Unfortunately, they are incredibly difficult to model preclinically.  You see the toxicity as an increase in suicidality in the clinic, which prevents the approval of the drug, but how then do you mimic that or model that preclinically in your animal models?  These are the kinds of issues that I think are very difficult to deal with.  But through this process, we are able to try to begin to address how we might come up with preclinical assessments of these kinds of things.

Strategic recommendation five:  The division has a number of leading experts that could contribute more across other divisions, as well as providing leadership externally within their disciplines.  As an example, NCTR and the division should consider opportunities to host workshops and/or education sessions at appropriate venues, assure representation on appropriate collaborative scientific projects, et cetera.
Actually, such activities have been and continue to go on.  Recent examples include participation of members of the division as faculty in a continuing education course on imaging at the ACT 2011 meeting, which Serguei just came back from.  We participated as faculty members on a Cambridge Healthtech Institute “Biomarkers of Neurotoxicity” webinar in collaboration with members of HESI’s imaging committee, in which several of us presented what we thought would be reasonable biomarkers of neurotoxicity.  We participated as faculty members in a juvenile animal model workshop organized by colleagues at CDER.  In addition, division staff, as well as Dr. Slikker, participate in the oversight of SMARTTOTS, an FDA public-private partnership with the International Anesthesia Research Society to raise money for and promote research into the safe pediatric use of anesthetics and sedatives.  We are on the executive committee and also on the Scientific Advisory Board for SMARTTOTS.

Division staff also hold positions on joint NIH-FDA working groups that Bill mentioned earlier, the focus of which is to improve processes associated with risk assessment and risk minimization and the enhancement of therapeutic drug efficacy.  In response to SAB recommendations, division staff will also be organizing a workshop on Imaging. 
Strategic recommendation six:  There has been a paucity of focus within the division on the peripheral nervous system.  In addition, the recent addition of tobacco products to the FDA’s responsibility also should involve the NCTR Neurotoxicology Division, inasmuch as addiction is essentially a form of neurobehavioral toxicity.

First of all, we would like to appreciate the fact that the committee appreciates that that is, in fact, true.  Very few people realize that that is a form of neurotoxicity.

With respect to the peripheral nervous system, while not the focus of much effort in the division, we do assess directly peripheral nervous system function via nerve conduction velocity assessments and indirectly via a variety of routine behavioral measures, including rotorod performance, grip strength, spontaneous motor activity, maze swim speed, and operant reaction time measures.  So anything that involves motor activity we can assess quite quantitatively and determine when things are not working well.  That is a definite indication that there are problems with the peripheral nervous system.  Granted, that’s primarily focused on motor activity.  It doesn’t have anything to do with sensation, so there are some gaps in the effort.  There’s no question about that.  But if we are studying a compound where we think there is going to be suspected peripheral neurotoxicity -- let’s say, acrylamide ‑‑ then we will focus more on trying to get at those endpoints.  For example, in the acrylamide study, we actually did nerve conduction velocities and grip strengths, because it’s a long-axon peripheral neurotoxicant.  In this particular case we did a lot of gait analysis, and gait analysis is very sensitive to peripheral neuropathology.
So we can’t do everything, but I think that when we do see a need to go after peripheral neurotoxicity, we have the necessary tools.

With respect to the specific research areas, mechanisms of monoamine neurotoxicity and relationship to safety assessment -- again, this area was presented by Drs. John Bowyer and Tucker Patterson -- the committee noted the weaknesses that there was a lack of established milestones that would facilitate interim project review, as well as in making decisions regarding the termination of a project.  Despite, his strengths, Dr. Patterson has not had the opportunity to establish an independent identity within the division.
As I mentioned earlier, Current concept and protocol submissions include timeline information now.  The recently deployed FDATrack system that I mentioned also details timelines for targeted projects.  Unfortunately, Dr. Patterson is no longer with the division.  He has moved on to assume an important regulatory and administration position here at NCTR.  So we did not lose him from NCTR, but we did lose him from the division.  We will provide every opportunity to his replacement, Dr. Qiang Gu, to establish an independent identity.

In the area of oxidative stress and mitochondrial dysfunction as pathways to nervous system toxicity, presented by Drs. Syed Ali and Zbigniew Binienda, the weaknesses noted were:

∙ There was a wealth of potential research opportunities to be pursued, but they need to be prioritized.  That is, there’s so much stuff out there to study that we need to figure out a way to focus the resources to make them most efficient.

∙ The rationale for pursuing a given aspect of mitochondrial dysfunction is not apparent.
∙ The broad applicability of findings based on only a few positive controls needs to be demonstrated.

Obviously, the comment about trying to focus on efforts and maximize resources is greatly appreciated, but it’s sometimes incredibly difficult to realize, given the ever-changing landscape in which we find ourselves in the agency.  There’s the fire for the day and the new drug for the day that needs to be focused on.  For example, there’s cell phone radiation.  There are drugs of abuse.  There are nanotoxicity issues.  Certainly, going forward, a main focus is going to continue to include efforts targeting aspects of nanotoxicity.  That will become an ever-increasing priority.  It’s an effort that should be helped considerably by the development of NCTR’s NanoCore that I think Dr. Howard is going to talk about more in a little while.  That is currently coming online -- actually, is most of the way online now, and I think will be expanded as we go forward.  So that’s going to be a very important support effort on the center to allow us to make sure that our nano efforts and nanotoxicity, and neurotoxicity in particular, go forward with the best possible control and characterization of the material.

Utilization of 3-NPA as a primary positive control actually arose from a previous SAB suggestion, based upon the observation that it -- 3-NPA -- exhibited a specificity of inhibition of mitochondrial complex II, and it was important because it was also an environmental food contaminant.  Recent utilization of MDMA, or Ecstasy, as a positive control stems from a long-term division interest in that particular compound and its ability to relatively selectively inhibit mitochondrial complexes I and IV.  These toxic effects of MDMA are greatly inhibited by acetyl-L-carnitine, a compound shown in a variety of models of neurotoxicity/neurodegeneration to be neuroprotective.  It’s also protective against the 3-NPA model.  So there seems to be some sort of final pathway involving multiple mitochondrial systems, and L-carnitine, for whatever reason, seems to be protective of basically all those.
The pediatric anesthetic-induced developmental neurotoxicity area, presented by Drs. Sherry Ferguson, me, and Cheng Wang:  A comment was that the postnatal day 7 rat is not an appropriate model for even premature infants.  Postnatal day 7 in the rat is roughly equivalent to gestation week 20 or earlier in the human, an age which is not viable.  The real question is whether the glutamate receptors are sufficiently developed in the postnatal day 7 rat to permit the cross-species comparison and whether or not any species differences exist in the target protein that need to be taken into consideration when making such extrapolations.  Conclusions regarding the safety of the drug for use in the neonatal intensive care unit should be tempered, and the division should consult the Translating Time website and other resources in an attempt to optimize interspecies comparisons and the relevance of their studies to human risk assessment.

 We think this is incredibly important.  It relates to a very important time during development.  So we completely agree that the findings in the rodent model are insufficient to make conclusions about the safety of pediatric anesthesia in neonates.  The PND 7 rat model was chosen because the brain growth spurt in the rat is confined to a very short period of time, being maximal on postnatal day 7.  The period from birth to around 2 weeks of age in the rat is also characterized by extensive synaptogenesis, a process heavily dependent upon NMDA receptors which are present and functional throughout this period and which are very similar to human NMDA receptors.  So there is very good concordance between species with respect to the receptor protein.  Synaptogenesis in the rat also peaks and is most susceptible to disruption by NMDA receptor antagonists and GABA agonists on postnatal 7.

Thus, the rodent model is used primarily to maximize our chance of seeing effects over a short but well defined period of time, not to model humans of a specific age.  Typically, findings in the rodent are then used to direct follow-on studies in nonhuman primates in which issues concerning extrapolation of developmental ages to humans are less problematic, but still imperfect.  We have published recommendations to that effect, and we believe that processes associated with synaptogenesis, and the perturbation of those processes -- in this case, by drugs ‑‑ are important no matter at what age they occur.  In humans, synaptogenesis occurs over a much longer period of development than in any of our animal models and, thus, humans may be susceptible to the adverse consequences of compounds that can disrupt the normal pattern of synaptogenesis over a protracted period of time.

The Translating Time approach is one with which we are very familiar.  Dr. Clancy, the lead on that particular effort, has visited with us on several occasions.  We know her work well and she is very familiar with ours.  We will continue to utilize her as an innovative resource.  In fact, we have hired one of her former students who is now one of our key technicians in the laboratory, in the division.

Translating models and human safety assessment was presented by Dr. John Chelonis.  The committee noted that the weakness there was that we needed to develop more collaborations with clinicians to test children with disabilities and children with a history of drug and toxicant exposure.  This relates to our laboratory at Children’s Hospital.  In fact, just yesterday Drs. Slikker, Chelonis, and I met with the chair of the Department of pediatrics and two brand-new faculty members, one of whom is an expert in autism research and another who is developing the database to look through and characterize all the drug histories of all the patients that have been treated at Children’s Hospital.  They should be able to identify kids that have had very specific treatments while under their care and allow us to target those most interesting cases for further assessment in Dr.Chelonis’s laboratory.

We are continuing to develop collaborations.  We are collaborating on a protocol to conduct cognitive function assessments on children with a known history of anesthetic exposure in addition to the autism and drug database I just mentioned.

In the new directions area, Drs. Schmued, Kanungo, and Liachenko presented.  In the neurohistology area, a weakness that was pointed out was that the widely validated technologies developed in the division have not been translated into practical application by the FDA at large.

Our response is that this is true for many of the technologies and approaches employed by division personnel and the neuroscience community at large.  In response to this review and comment, significant progress has been made toward identifying the people, organizations and processes within the agency that are associated with formal biomarker qualification.  These efforts will continue.

But interestingly, as I mentioned earlier, even in the absence of formal qualification, some division biomarkers have in fact come to be used as standards by agency reviewers already.  Reviewers in CDER, for example, routinely ask that sponsors use the Fluoro-Jade dyes in nervous system samples being used to support regulatory submissions. 

 The reviewers are smart.  They have already embraced the stuff that they have seen in the literature, and they are actually using it and asking sponsors to employ the biomarkers that they have seen out there.

With respect to the zebrafish laboratory, the critique was that reliance on the PI for the painstaking duty of dechorionation was not a good thing and that we should free up the PI for more strategic work by giving some technical support.

Our response was that, in addition to the full-time staff that now manages the day-to-day operations associated with maintaining the colonies, we now have a full-time technical support person to assist Dr. Kanungo with the time-consuming laboratory work. 
Lastly, with respect to the magnetic resonance imaging area, an addressable weakness was that our MRI is simply too small to allow imaging of adult rhesus monkeys.  That clearly is true.  The recognition by the SAB that the current MRI apparatus is too small to allow for the imaging of animals larger than infant monkeys is greatly appreciated and points out a critical shortcoming in our current capabilities.  We can’t go beyond infant monkeys now.  If we want to go even out to several-month-old animals, we don’t have the equipment.  So it’s hoped that the NCTR and FDA administration will be able to respond positively to this important and objective observation.

Again, we would like to thank the members of the Neurotoxicology Subcommittee that Ron Hines mentioned earlier, as well as the FDA center representatives who were there a year ago in May.

I would be willing to take any questions that you may have at this point.

DR. AFSHARI:  Thank you, Dr. Paule.

This is open now for questions to the response from the SAB first.

DR. HINES:  Merle, we didn’t realize the way the funding went to the primate center.  It’s good to know that that is not the tax on the division that we thought it was.  But it nevertheless points out the problem that we did observe, that there was not sufficient technical support for junior investigators.  That problem still remains.  It’s just that the cause of that problem was not accurately addressed.

Could you address that just a little bit more, how you are going forward to try to improve that?

DR. PAULE:  As I mentioned earlier, we have been able to reconfigure some center resources so that we now have five technical support -- I think I mentioned them by name earlier -- for Kanungo, Schmued, Bowyer, and the other two.  But we have been able to garner some additional support through the TPA contract and provide some technical support for those people.  But again, it’s just a matter of limited resources and trying to find them.  We are always trying to scramble to find more, absolutely.  As you can see from the current budget crisis, it’s not going to get any better, unfortunately.

DR. AFSHARI:  I appreciate your response to the SAB report.  I think it was very thoughtful in terms of how you responded.  It’s exciting to see that a number of the recommendations were either clarified in your response or are things that are taking new direction.  Thank you very much for that very thoughtful response.

As I think about some of the things that the Board challenged the division with taking on, new things or expanding some things that could provide a way forward in terms of future directions -- in the area of biomarkers, in the area of developing preclinical models to support some of the clinical observations -- you mentioned suicide -- I guess what I would like to see is, in terms of the response and developing those new areas, what are the decisions that you have made in terms of things that you may no longer commit to or continue?  Have there been any reactions in that area that we didn’t hear about in terms of this response?

Certainly in the face of a potentially flat budget, we realize that you can’t keep spreading thinner and thinner.  I think we saw the positive side of the coin, but I was just wondering if you could give us a sense of some of the decisions that you have made in terms of activities you may not pursue.

DR. PAULE:  It’s a very complicated question, but I can tell you where I think we’re going to be focusing more of our effort.  As those proceed, other programs will probably wane because of that -- in the area of nanotoxicology, for example.  I think we are going to be doing more in the area of nanotoxicology, with perhaps maybe not as much in terms of drugs of abuse in that particular area, although, having said that, we do now have cooperation and a protocol with the Center for Tobacco Products to establish self-administration laboratories in both rodents and nonhuman primates.  That effort will come with its own money, so it will not detract from the resources that we currently have.  That will be totally standalone, supported by the Center for Tobacco Products.  But it will also marry quite nicely with the expertise that the division does have in the area of drug abuse and complement that.

So we may actually be able to leverage some of those resources to further our effort in the area of drug abuse that may suffer at the hands of other areas of focus like nanotechnology.

Also going forward, we believe that the imaging is going to become a greater and greater focus.  As you know, it’s a very expensive proposition to go particularly with PET when you have to continually buy radiopharmaceuticals that are not cheap.  Once you have the MRI in place, then it’s a matter of maintaining that piece of equipment, and that’s not cheap either.

So a lot of resources are going to go towards maintaining those efforts.  I think that those will expand, because I think that’s where the real payoff is going to come in terms of identifying biomarkers that we can translate from the preclinical situation to the clinical situation.  Specifically looking at neurotransmitter types that are affected by chronic methylphenidate administration, for example, we can utilize PET to interrogate those systems.  The MRI and the MRS approach in looking at specific brain areas and the alterations in metabolic patterns as a function of drug exposure -- unbelievably powerful.  So I think we’re going to be doing a lot more of that to identify specific biomarkers in terms of chemicals, and not just function, that will allow us to move that process forward.

Those, I think, are the areas where we see a lot of payoff for the effort, so that’s what we’re going to be focusing on.

DR. AFSHARI:  Dr. Dow-Edwards.

DR. DOW-EDWARDS:  I’m just curious about your effort in the tobacco products.  I obviously am biased towards substance abuse interests, but also I’m aware that there is a myriad of work out there with nicotine and so forth.  I’m just curious, specifically what aspects of tobacco products are you going to be investigating?

DR. PAULE:  We had a meeting with the Center for Tobacco people.  They identified certain islands of research that they wanted to support and that they were definitely going to set up laboratories for.  The ones that keyed us in were self-administration of nicotine and related products in nonhuman primates and rodents.  
Beyond that, they are going to be directing the research effort, hopefully in collaboration with whoever we hire to run those labs.  Hopefully we’ll be able to hire someone with expertise in nicotine self-administration.

It turns out, nicotine self-administration is not easy to get in nonhuman primates.  You can get it much easier in rodents than you can in nonhuman primates.  In fact, the only successful nonhuman primates have been squirrel monkeys.  Rhesus monkeys are apparently very difficult to get to self-administer nicotine, unless they have a history of something like opiate or cocaine self-administration.  Then you can sort of substitute and get them to self-administer nicotine as well.

So there are some weird species differences.  Those may be the kinds of things they are looking at.

They are also very interested in what other things in tobacco products affect the ability or the willingness of animals to self-administer nicotine.  It’s thought that somebody is back there cooking the books on tobacco products, enhancing the ability of nicotine to either maintain or to initiate self-administration of the product.  That’s the kind of thing I think they are going to be looking at.

DR. AFSHARI:  Let me open this up to everybody else, if anybody has any questions for Dr. Paule.

DR. COLATSKY:  Merle, you mentioned that some of the neurohistological markers are in use by reviewers, but they are not qualified.  Is there any reason why you choose not to submit them for qualification by CDER?

DR. PAULE:  No, there isn’t any reason for that.  I was just surprised that they are being used without qualification, when we started looking into the process.  We are just now trying to determine what the process of qualification is, and, obviously, with help from you and Joe Hanig, we’re figuring that out -- and determining, should we go down that way?  If they are already using them, is there an advantage to qualifying them, and what would that advantage be?  If we could get some help with that area, we would be more than happy to qualify the biomarkers, if that is going to be a productive avenue to follow, absolutely.
DR. AFSHARI:  Other questions for Dr. Paule?

DR. POLLACK:  Merle, this may be preemptive.  Was the work being done on cell phone toxicity initiated at the time of this review or is that something that has happened since then?

DR. PAULE:  It was ongoing at the time of the review.

DR. POLLACK:  I didn’t note any comments, positive or negative, if you could speak to that.

DR. PAULE:  There weren’t.  It was part of the many things that the division is trying to do.  It’s an area of research in and of itself.  Again, in trying to figure out where to put your resources when they are limited, should we continue to go down all paths or select on some?  It was just an example.  It’s still a very important area of research.  Much of that is being funded by the National Toxicology Program.

DR. POLLACK:  Probably an offline discussion we want to have while I’m down here.  It’s obviously an area that is highly impactful to the Center for Devices and Radiology Health, as it’s the product area that we are responsible for.

DR. PAULE:  Yes, that would be great, Steve.

DR. AFSHARI:  Other comments?

DR. BURCHIEL:  I have a question, Merle.  This is probably my ignorance, but I see such an emphasis on personal medicine happening -- not here, but just in general.  People want to understand individual differences.  Things like nicotine administration and other things show tremendous differences between people.  I wonder, with your strong genomic approaches here, the long-term vision about thinking about how to try to develop approaches to understand differences between some of these nonhuman primates and trying to start getting some ideas or questions that you could ask to try to look in a broader sense at what may define some of these differences -- as a way to assess risk.
DR. PAULE:  There are a couple of efforts designed to look at sex differences, to start off, although it’s not individualized medicine.  But it certainly gets us a little bit closer to that.  I believe Serguei Liachenko just got an approval from the Office of Women’s Health to follow up on sex differences in nicotine effects, using the imagining MRS approach.  That’s one of the things we are trying to do.

We are not a genomics division.  To the extent that we can get input and help from other divisions, like personalized medicine and so forth. We try to do that.  For example, we have a limited number of animals in the colony that injure themselves, self-biters.  It’s very common.  We have taken blood samples from all the monkeys in our colony.  We have identified apparently some interesting aspects of their genetic makeup that can differentiate the self-biters from the non-self-biters.
When we can employ the assistance of other divisions that could help us in that vein, then we will follow that, if we can.  If we can find some interesting differences in self-administration in subjects, I think we would love to do that.  I think it’s going to be very difficult to do that with primates.  It may be more reasonable to do that with rodents.

Yes, our ultimate goal, of course, is to figure that out.  But I think that we are, again because of limited resources, going to have to target those things very specifically.  Here is where maybe the Center for Tobacco Products can step up and make that happen.

DR. BURCHIEL:  That’s the kind of thing I was thinking about.  As you go into some of these new areas, maybe you should think a little more broadly about opportunities that could be there.

Also I didn’t hear any real talk about stress.  It seems like stress is a very major factor in both physical dependence and psychological dependence.  You might be able to have markers of stressors -- biomarkers -- in your animals as you go into self-administration and these sorts of things as well.

DR. PAULE:  Exactly.  I think one of the ways that we might approach is through looking at proteomic analyses of serum samples, for example.  We have a new person that we hired as Tucker Patterson’s replacement, Chung Guo, who is a proteomics person.  We hope to employ his expertise in order to start looking at that sort of proteomics signature that you might be able to find in biological fluids that are associated with all sorts of things, stress being one of them.  So we think that’s important, obviously.  We are just now working into that capability to see how it might fit and if it’s going to work.

DR. BURCHIEL:  Thank you.

DR. AFSHARI:  Dr. Colatsky?

DR. COLATSKY:  We heard in Bill’s talk that one of the outcomes of interest from NCTR was the building of knowledge bases.  I just wondered if the possibility of a neurotoxicity knowledge base has ever come up for discussion.

DR. PAULE:  It has, but it has not gotten very far because we don’t know what to put in it.  We would love to get there.  With these newer approaches, we may seriously be able to form the foundation for a neurotoxicity knowledge base.

DR. AFSHARI:  Dr. Hines.

DR. HINES:  To follow up on both the previous questions, the emphasis was made on doing more mechanistic-based research to explore what mechanisms are actually involved in neurotoxicity.  I think if that continues -- and you might want to comment on this -- that actually provides a window of opportunity, then, for other studies, maybe not even at NCTR, but at other institutions, to look at interindividual differences.  Once you know what that mechanism is, that allows you to target those particular pathways, et cetera, to see what some of the genetic differences or epigenetic differences might be.

DR. PAULE:  Exactly.  We’re planning on using our higher-throughput cell-based assays to try to look at differential gene expression to identify specific biochemical pathways that might be associated with different “icities,” toxicity, neurotoxicity, being one.  Then, if that translates to whole-animal, then I think we’re a long way to helping that process along.  But that’s going to be the approach.  We’ll interrogate the genome of particular systems, try to use that information to identify specific pathways that contribute to or protect from toxicity, and use that information to test hypotheses going into the animal models.  So we plan to take that approach, absolutely.

DR. AFSHARI:  Thanks, Dr. Paule, and again, thank you, Dr. Hines, for coordinating that review.
We are going to move on to our first strategic presentation this morning.  This is from the Agency for Medical Countermeasures.  We’re going to have Captain Carmen Maher present.  

Again, as we go through these presentations for the next day and a half, the goal will be to understand what the future priority needs are for the various agencies and center divisions we’re going to hear from, and how those best align with NCTR expertise and resources.

Agenda Item:  Agency Research Priorities Regulatory Science Strategic Plan/Medical Countermeasures

CAPT. MAHER:  I’m Carmen Maher.  I’m the acting deputy director for the Office of Counterterrorism and Emerging Threats.

As I mentioned earlier, we’re located in the Office of the Chief Scientist in the Office of the Commissioner.  The Office of Counterterrorism and Emerging Threats is the office that has been developing and implementing FDA’s Medical Countermeasures Initiative (MCMI), under the leadership of Dr. Luciana Borio, who regrettably could not be here today because of previous engagements.  She really would have liked to be here today.
I’m going to do the best I can in providing her speech to you.

The Office of Counterterrorism and Emerging Threats has the mission to help facilitate the development and availability of needed public health emergency medical countermeasures.  We work closely with HHS and other partners and stakeholders within that mission space -- NIH, DOD, industry. 

The FDA MCMI was launched in 2010.  It was in response to a comprehensive yearlong review of the Emergency Medical Countermeasures Enterprise.  The enterprise is the HHS-led entity that is overseeing and leading the development of medical countermeasures for chemical, biological, radiological, nuclear threats, other emerging threats or other emerging infectious diseases, like pandemic influenza or SARS or anything else that might be coming down the pike.  It’s through the HHS that we collaborate and link in with other stakeholders that I mentioned -- NIH, DOD, industry.

The main focus of that enterprise is to ensure that there are medical countermeasures available for those threats in the event that we have to respond to an emergency involving those types of threat agents, and making those medical countermeasures available in the Strategic National Stockpile through CDC.

During that review, FDA was identified as one of the most critical components of the enterprise, given its position as regulator and as a public health agency.  We are engaged in the entire lifecycle of these products, from early research and development through advanced development, through deployment and use, even if the deployment and use has to occur while the product is still in investigational status.  We are engaged in all areas of that development in this process.  

With regard to the regulatory component, it’s an interesting area, because you have the overlap of the science and the manufacturing of the product that’s going down the development pipeline, but also with an eye to how we would use this as soon as it can be used.  What’s the minimum amount that we would need in order to use the product if we had to use it tomorrow?  If we’re not able to get the most pristine, ideal data, what data would we minimally be comfortable with, and under what regulatory mechanism would that be expanded access, emergency-use authorization, and such?

The MCM Initiative really encompasses three specific areas that were identified for improvement and increased collaboration.  One, which we call pillar 1, is enhancing the regulatory review process.  In this pillar, we work with the review divisions.  It is within the centers and within the review divisions where all the regulatory review occurs; and scientific and technical expertise resides there.  But this is the group that will interface with that regulatory group and provide a conduit or a venue for bringing together the regulatory reviewers, the center-specific expertise, the outside entities, and other stakeholders to deal with issues that have cross-center/cross-product repercussions, connotations.  The centers assist us with identifying those things that are common or crosscutting and this group would then help pull together, again, looking at everything from the early development of the product all the way to deployment and use and FDA’s ability to assist with facilitating that.
The second pillar is advanced medical countermeasures regulatory science.  This is where the scientific aspect of the initiative is housed.  Pillar 1 is designed to identify where there are gaps within products that are making it down the pipeline or are stalled in the process, or new technologies that are coming down the pike.  If pillar 1 identifies that the difficulty or the issue or the challenge the product is facing or the technology is facing is a lack of scientific knowledge or a scientific gap, then pillar 1 would work with pillar 2 to identify what the best way is to obtain that data, to close that knowledge gap.  Is it within FDA research labs internally?  Is it something that can be done between FDA research labs and outside collaborators?  Is it something that our stakeholders or our partners are better poised to do?  Is it something that we want to refer out to academia?

The third pillar, which is optimizing the legal, regulatory, and policy approaches, is basically the group that is looking across the board at the outputs from pillar 1 and outputs from pillar 2, and figuring out to implement that, how to translate that into regulatory processes, how to evolve the regulatory framework based on the scientific data that’s coming out.  Earlier there was an example mentioned about CDER reviewers using -- it was the biomarker example that was mentioned earlier that the reviewers are utilizing.  This pillar 3 group would be looking at things like that and helping determine how that would be broadened.  Would we need a guidance for it?  Do we want to use it as a standard?  Is it something that applies across the board?  Is there impact to some of the other products within the mission space of that?
Another example that we recently came across was with CDRH.  We sat down with the Department of Defense, who had been doing toxicity studies on their different hemostatic agents -- either the granules that are used to stop bleeding or the different gauze products that are out there -- and they realized through their testing that they were picking up toxicities that were not being picked up in the standard methods that are required by FDA.  Working with the reviewer in CDRH, the review division in CDRH is beginning to require that particular testing for those types of products.

But how do we get, and should we get that, beyond the one reviewer, the one review division?  Are there implications beyond just CDRH for those types of products?  

With regard to the hemostatic agents, some of them are now closer to being combination products, where you may have a component that’s a CDER component of the product and a CDRH component of the product.  Would those methods be something that would also need to be shared with CDER?  What’s the impact of that?

That’s what that pillar 3 group is designed to assist with and do.

Another aspect of that pillar 3 group is to optimize the legal framework.  Where we find that we have limits within the Food, Drug, and Cosmetic Act or within FDA authorities that have been identified, this group can go and propose language and work with legislators to optimize that framework or, in the case of novel science and technology, begin to establish a framework by which we would regulate something that we haven’t regulated before.

Just to go into a little more depth with the different pillars, as I mentioned, pillar 1 is optimizing the review process.  We do this with the establishment of public health and security action teams.  Some call them PSATs.  Most people now are calling them action teams.  The goal of the team is to:

∙ Engage in a highly interactive review process with the public health enterprise.

∙ Develop a regulatory science plan for each MCM project.  That’s where that linkage with the pillar 2 begins to occur.  So you do have pillar 2 and center scientific expertise sitting on these different action teams.

∙ Provide clear development pathways based on best possible science.  This is in response to industry stakeholders and others commonly saying they don’t know what the development pathway for a certain product is or that FDA keeps moving the goalpost or things of that nature that stall the product.  When you start diving down into some of those complaints or comments, you realize that it’s not necessarily a regulatory hurdle or a regulatory challenge, but it’s a scientific knowledge gap that limits the ability of the reviewers to then make a regulatory decision.  So that’s what we’re trying to do between the pillar 1 and pillar 2, tease that out.
I’m going to talk a little more about pillar 2 later.  The overarching goal is to increase FDA capacity to help unmet regulatory science needs for highest-priority MCMs and new technologies.  Our goal is:

∙ To support the existing center programs and new programs as they are developed. 

∙ Support for new proposed FDA interdisciplinary science, inter-center and US government collaborative programs.  This is again where we would have not just FDA scientific expertise looking at the scientific issue, but bringing in outside stakeholders and other subject-matter experts.

∙ To foster partnerships and collaborations between FDA and all of these different entities. 

Third, as I mentioned, optimizing the legal and policy framework, is to ensure that laws and regulations support preparedness and response.  A lot of the work that has been done so far with this group has been more on the response side.  Limitations that we have identified with the emergency-use authorization authority that was heavily utilized during the H1N1 response have led to proposed statutory changes.  Mainly the one we’re hoping will come through with the Pandemic and All Hazards Preparedness Act is that we will be able to issue preauthorizations for medical countermeasures that have met a certain threshold where we reasonably believe that the safety and efficacy data support their use in a particular type of emergency, under a certain set of circumstances.  Right now the authority can only be used when an emergency has been declared, and being able to look at medical countermeasures ahead of that and issue a preauthorization would allow us to be better prepared and would allow our responder community, the state and local responders who have to plan for distributing or dispensing or utilizing those medical countermeasures, to then be able, ahead of the emergency, to prepare for the types of things that they would have to do under the emergency-use authorization.  Examples are conditions of authorization that might require tracking of doses, things that might require monitoring repeat doses, and the like.  If they know ahead of time, if we have been able to issue that ahead of time, they would be able to prepare their response plans.

Eventually, the legal policy group is also going to be looking at those things, translating the outputs from pillar 1 and pillar 2 into implementation.  Is this something that is going to need a new statute -- evolve the regulatory framework, writing guidance, integrating and working with the center expertise within the regulatory and policy groups to make those things happen.

Implementing the MCM Initiative, as I mentioned earlier, is the Office of Counterterrorism and Emerging Threats within the Office of the Chief Scientist (OCS).  One of the things that we do is to link with the broader regulatory science effort that is ongoing within OCS.  A couple of things that have already occurred are collaboration and coordination with Suzie Fitzpatrick on some of the efforts that they have ongoing within regulatory science with DARPA and NIH.  As we move forward and as the program continues to grow, we’ll continue making those linkages.  Where there are areas or things within the MCM Initiative that are being done within our mission space, which is the MCM and emerging threats, that have broader-range applicability or broader-range impacts, we will then engage with our regulatory science counterparts in OCS to ensure that that transfer occurs.
The other thing we do is work with HHS, the Department of Defense, and NIH to determine and define what the MCM priorities are, so that then we can prioritize moving those things forward.

There is a high accountability, not only fiscally, but also in outcomes, to the White House, to the Office of Management and Budget, Congress, and HHS.  This is a very highly scrutinized program.  Those who have already been involved have suffered through, with us, the spreadsheets and the reporting.  I see Carolyn nodding.  I’m glad you are here, because if there are questions, maybe you can jump in and share your experience with MCMI.  It has been resource-intensive, but necessary because of the nature of the products, the high visibility of the program, and what we are trying to achieve.  The centers have been wonderful in responding to all our requests, in those very dynamic meetings sometimes.

The regulatory science program, which is what perhaps you are most interested in hearing about today, has four overarching goals.  One is to improve scientific infrastructure.  Another is to strengthen then workforce.  Another is to engage MCMI stakeholders and foster transparency.  The other is to establish and sustain a robust MCMI regulatory science program.

I was struck when I was reading the NCTR strategic plan how much convergence there is between what the NCTR has strategic plan goals and what we’re trying to do with MCMI within the small mission space that we have.  It’s exciting that we are all embarking on the same types of goals.  It sounds we’re going about it in the same way.

This is a very busy graphic, but it’s just to illustrate the amount of activity that has already occurred, from August 2010 through September of 2011, when we asked the centers to do a comprehensive review of their medical countermeasure portfolio.  This is not just the medical countermeasure science projects that they are undertaking as part of the pillar 2 initiative, but also other funding mechanisms that they might have within the centers or other projects that they have that would impact medical countermeasures.  We are hoping to have that comprehensive portfolio review this month, November.

Basically, the goal of pillar 2 has been to engage across the centers, reach into the scientific expertise, foster the scientific projects that are going to bridge some of the gaps that we have within the MCM priorities, but also to bring external stakeholder input into the development of the science program and to foster collaboration in those areas where there might be FDA interest and stakeholder interest or areas where there are synergies that we can leverage and establish collaborations or enhance existing collaborations.  
We had initially an Institute of Medicine workshop that helped shape the initial regulatory science program.  We also looked to the center regulatory science programs that were developed in response to the broader initiative, to inform our initial project.  

A limitation that we had early on is that the funding that we received for regulatory science was limited to pandemic influenza research.  So we had to think creatively, with help from the centers, on being able to identify those projects that were pandemic influenza-related but that also had dual-use implications, where the data would also inform the CBERN arena.  The centers were very helpful in that.  Fortunately, we have had that restriction limited, and as we move forward, we’re really looking toward the type of research that’s going to bridge the gaps for the medical countermeasure mission space.
Within each of the different goals, we have different things going on.  Under improving scientific infrastructure, the two sub-goals are to strengthen the scientific capacity and to assist with infrastructure improvements.  We have center-specific scientific leads that are part of the MCM regulatory science pillar 2 group.  They help identify within those two areas what the things are that need to be done and what the things are that we, as the MCM initiative, can help the centers with.  Some of that includes recruiting, hiring, training scientists, identifying where there might be areas of collaboration -- things that are going on in one center or division or another center or division that didn’t necessarily have the visibility that they have now through the MCMI.

In terms of strengthening the workforce, we also have an education program a countermeasure lecture series.  We support staff for attendance at scientific conferences.  The goal here is to help inform the regulatory reviewers about the science that they may not have otherwise.  It’s also to help inform the risk assessment that these reviewers need to do.
We also want to engage MCMI stakeholders and foster transparency. Memorandums of understanding have been established with different stakeholders to increase our collaborations and foster transparency.  We continue the dialogue with stakeholders such as the Department of Defense and NIH to get a better understanding of what’s already going on and how we can create collaborations.

Within the MCM regulatory science, some of the activities, as I mentioned, have been the IOM workshop.  We cosponsored a DARPA workshop that has led to additional discussions with DARPA regarding the different scientific programs that they have.

I mentioned the Institute of Medicine workshop.  We attended a public workshop on the development and evaluation of next-generation smallpox vaccines.  Some of this work is actually done by the centers.  MCMI provides the ability to have that capability across the board.  There have been device public meetings. We have a lot of activity and a lot of collaboration ongoing, either MCMI-led projects or center-led projects (inaudible).

Our next goal is to strengthen and sustain a robust intramural research program.  That’s the initial effort of pillar 2, where we have been able to fund projects, and we’ll continue to do that.  One of the things we did was to establish the scientific steering committee.  They review at the different proposals across the board.

We are planning an FDA MCMI regulatory science symposium for June 2012.  Some of the topic areas include animal model development, biomarkers, immunology, MCM product quality and related product-release assay development, risk communication, radiation injury protection, in vitro diagnostics, health informatics and scientific computing.  We have a very robust program with CDRH right now that is looking at trauma and some of the medical equipment that has been transferred into the battlefield.  

This is just a graph to show the numbers of projects that we have in each of the areas.  As you can see, we have about eight projects in animal models.  We have nine with biomarkers, about 21 with regard to MCM product quality. 

Here we have a couple of examples of ongoing intramural research.  For example, one project is to develop an animal model to generalize active pharmaceutical ingredient classes into palatability groups to support emergency use or approval of pediatric oral formulations.  This one is a biggie.  As a first responder and a nurse, I have been out in the field, and that’s my area, so to speak, of expertise.  Not having the pediatric dosage formulations and not having a good way to ensure that the pediatric population is going to be able to take a medical countermeasure is a big issue -- for example, ciprofloxacin (cipro).  Our state and local counterparts, in their attempt to provide guidance to parents who may need to give cipro to their children, have circulated crushing instructions.  But within CDER, we have already done a couple of studies, and the palatability studies show that it’s so unpalatable that children will not stick to the regimen.  It is a big area and a big need in terms of being able to get us closer to that readiness and that preparedness, and an example of a regulatory science project that is very specific to the mission space and very specific to special-populations issues.
We have a regulatory science case study out of CBER.  It’s actually something that started prior to MCMI, but it really illustrates what the MCMI is trying to increase and expand upon and what we are trying to do on a broader scale.  In this particular case the science project led to a decrease in the sterility that had been 14 days.  That also illustrates the linkage between identifying a regulatory issue within an area like in pillar 1, obtaining the scientific data -- the pillar 2 aspect of it -- to inform, then modernizing or changing or optimizing the framework, which would be pillar 3.  So it’s a great example out of the Center for Biologics.

One of our goals is to establish and sustain a robust extramural MCM regulatory science program.  Unfortunately, the depth and breadth of that extramural program is yet to be seen.  It’s going to depend on budget.  As everybody knows, we’re waiting to hear what the budget allocations are going to be.  But there is an aspect of extramural science that is just assisting and fostering those collaborations.  As we build those relationships, where we may not have funding ourselves to take on an entire project, we may be able to compound funding with another stakeholder who may be funding similar type of research and see where those areas are that we can collaborate in and leverage.

We are definitely looking to, as I mentioned before, having input from across the government and other stakeholders.

We have a website where we try to pull together all the information related to the mission space.  We link out to the centers.  We have our first-year status report, with much more detailed information.  It’s the Medical Countermeasures website.

We also have an email address.  If you have any questions about the initiative, whether it be a specific scientific project question or just in general about the initiative or about response or what we are doing, you can send that question to AskMCMi@fda.hhs.gov, and we’ll funnel it to the right person within our office.
That’s all I have today.  Thank you.  

DR. AFSHARI:  Thank you very much.

I would like to open this up for questions.  Any questions from the SAB?

DR. HINES:  The issue of pediatric formulations is of particular interest to me.  One of the problems we have had even with common use of clinical drugs is extrapolating from adults to children.  As I present in some of my talks, it has resulted in a several therapeutic misadventures, killing the children.  It’s obviously not what we want to be doing.  Is there actually a program for taking some of these medical countermeasures that have been tested in adults and doing pediatric trials to make sure of safety and developing dosing that would be appropriate for the pediatric population.

CAPT. MAHER:  There are efforts going on, on the broader scale, that are led by HHS through the Public Health Emergency Medical Countermeasures Enterprises, the PHEMCE, that we engage with.  Without going into too much detail about that structure, there is a specific integrated portfolio team that is dedicated to maternal, child, and pediatric issues.  Through that group, what we hope to do is identify across the board some of these issues and engage the stakeholders in how we address those.  Within FDA, in order to complement that work, we have established a pediatric and maternal action team, the charter of which is being developed.  Our co-chairs are Dr. Arisha Aktar (phonetic) from OCET, our medical officer, and Dr. Skip Nelson, from the Office of the Commissioner.  He will be co-chairing that.  He is also engaged with the PHEMCE on those issues.
We do have some pillar 2 projects, scientific projects, that have to do with formulation.  We were fortunate to have a tour recently for Major-General Gilman ‑‑ one of the groups that we are trying to establish collaboration with is the members of the National Interagency Confederation for Biological Research at Fort Dietrich.  We had Major-General Gilman out to FDA to show him some of the work that is being done under pillar 2.  We were able to see one of the projects that has to do with palatability.

It was interesting, not only for the pediatric population, but those types of studies are also beneficial for DOD for forward-deployed in the field, where, if you can have a formulation where you don’t need water, where it can just dissolve -- you almost want the same type of availability and whatnot for pediatrics and for austere conditions like that.

So we do have things going on.  It is an area that is growing.  As the PSAT stands up, we will have more coming down the pike, linking in with those other pillars.  We are planning that workshop for pediatrics in either February or March.  I think the date has changed.  But I can definitely send you the information.  There is also linkage with that effort out in the PHEMCE.

DR. AFSHARI:  Other questions?

I have one.  As I was listening to your talk and thinking about NCTR and potential opportunities between the two groups, one that flagged up was the animal model characterization research that you named.  I was wondering if you could say a little bit more in terms of the specifics of where that is poised to go.

CAPT. MAHER:  Currently the animal model characterization -- initially, after 9/11 -- I’m not sure about the timing.  I always equate everything to 9/11.  Part of the problem within the CBERN emerging threat mission space is that it’s unethical or infeasible to do the clinical trial in humans that you would do in order to move products forward.  Much of the data, at least for efficacy, has to be done in animals.  In order to do that, the Animal Rule was promulgated.  The animal model characterization guidance was an attempt initially to do a checklist for stakeholders, because the Animal Rule is so new -- not so new, but was relatively new at the time, and it’s still a very difficult pathway.  We’re still learning.  Most of the expertise in developing animal models actually resides within the stakeholders that have actually been doing the work -- the NIH, the Battelles, and the like.

The animal model characterization guidance was meant to be a checklist of what the elements would be that we would be looking at for a well-characterized animal model.

The input that we received from stakeholders, however, was that what they were looking for and what they expected from it was for it to be an Animal Rule guidance.  So what the animal model characterization working group is doing is taking all of the feedback that was received through comment periods -- there was an initial comment period and then a second comment period -- a public workshop that we held, and the input that we received from groups like the National Biodefense Science Board, and revising the guidance so that it is a more robust, more encompassing, more informed guidance, and including within that guidance animal model qualification.  That’s being led out of the centers.

Within OCET, we have two different groups that we reach back into the centers or collaborate with the centers with.  The first group is the science leads, which are the scientific leads from each center that participate in pillar 2.  But we also have a cadre of counterterrorism coordinators in each of the centers.  NCTR’s counterterrorism coordinator is Tucker Patterson.  When we have situations like this or we have things of this nature, we reach back through both of those groups.  The characterization guidance is actually being led out of the centers, but OCET is an active participant.
We hope to have an action team soon that is going to be dedicated for product development tools and animal models that, working with the centers, will then help provide implementation of the guidance and give guidance to stakeholders who are struggling with the development of animal models.

Does that answer your question?

DR. AFSHARI:  Yes, thank you.

DR. WILSON:  I wasn’t sure that fully answered her question, actually, since you were asking more about the research component and the types of research that are addressing the animal models.  
At least for our center, a very active area of research is looking at immune correlative protection.  For example, for vaccines that are being developed as medical countermeasures, the efficacy studies, as Carmen mentioned, would have to be done in an animal model, but to understand what the protective immune response is that could then be measured in a human study, where you are looking at safety and sort of a surrogate for efficacy -- because you are not doing it in a challenge situation -- you are just looking at what the immune response is, in the absence of the virus infection or the bacterial infection, and being able to then correlate those data points between the human response and what you see in an animal model, where you can do the challenge study.

I don’t know if that helps.

DR. AFSHARI:  Very helpful, thank you.

CAPT. MAHER:  And along those lines, the action team that we are standing up is also going to be looking at where there have already been difficulties with reliance on the animal model.  In some instances, I know, with CDER, there are certain products -- for example, products for smallpox -- where we still don’t have an animal model.  What needs to be done to get to the point of having that animal model?  Or are we at the point of looking at alternatives to the animal model, in silico methods and the like?
DR. AFSHARI:  Any other questions?

(No response)
Thank you very much.

We are now at our break time.

(Brief recess)

Agenda Item; Update from NCTR Divisions:  Overview of Research Activities

DR. AFSHARI: We’ll hear an update from two of the NCTR research divisions in terms of their current research activities.
The first one up is the Division of Microbiology.  We have Dr. Steven Foley presenting.

Agenda Item:  Division of Microbiology

DR. FOLEY:  Thank you for the opportunity to present an update on our research.

The first thing that I thought it would be good to go over is the mission for our division, which is to serve a multipurpose function, with specialized expertise to perform fundamental and applied research in microbiology in the areas of FDA’s responsibility in toxicology, and to respond to microbial surveillance and diagnostic needs for research projects within NCTR and FDA.

We have a number of different areas of research activities that are ongoing right now, including the development of rapid technologies to detect, identify and molecularly characterize food-borne pathogens, as well as the characterization of antimicrobial resistance and virulence mechanisms of microbial food-borne pathogens.  A third area is the use of current molecular biological approaches to monitor interactions between human microbiota and antimicrobial agents, food contaminants, food additives, and probiotics.  A fourth area where we have a number of projects ongoing is in studies impacting women’s health.  A fifth area is the improvement of environmental risk assessments for priority pollutants, including things like polycyclic aromatic hydrocarbons, PAHs, and human and veterinary drugs, through looking at the integration of different systems biology approaches to kind of get a better handle on these.
When we look at the productivity of the division over the last decade or so, we see that in fiscal year 2011 we had 33 publications, as well as 33 presentations.  About two-thirds of these presentations were at the American Society for Microbiology meeting, a general meeting.  In general, the trend is upwards in the publications over the last several years.

As we are looking forward at some of the ongoing things, we have a number of strategic research initiatives within the division.  These include:

∙ Broadening our relevance to FDA, as well as expanding our collaborative relationship with the different centers within FDA, as well as ORA.

∙ We are also trying to work some to try to help fill some of the research needs of FDA’s Office of Foods, working with their integration efforts, to some extent.

∙ The development of improved methods to study the interactions between the human microbiota, skin and intestinal microbiota, as well as a number of different compounds -- the antimicrobials, the different food additives, contaminants, probiotics, those types of things -- to try to get a clearer understanding of the potential health impacts of exposures to these different items.

∙ A fourth area is to establish studies to understand the interactions of FDA regulated products that contain nanomaterials, looking at how they impact the human microbiome, as well as the immune system.

∙ A fifth area is to integrate omics technology in a systems biology context to understand the environmental fate of different FDA-regulated products, with the goal to help improve some of the risk assessments. 
∙ Related to the surveillance area, to develop a molecular diagnostic microbial surveillance laboratory to enhance our ability to monitor the experimental animals used in studies here at the NCTR.
When we look some of the different areas, I thought we would focus a little bit on some of the projects that have been ongoing for a while and then look at some of the newer initiatives in each of these different areas.  We’ll start with antimicrobial resistance.

One of the studies that has been ongoing for a while and is coming to completion is work by Dr. Erickson and Dr. Wagner looking at the mechanisms of interaction and degradation of third-generation cephalosporins by the bovine intestinal microbiota.  This is a project that was carried out through a CRADA with Pfizer.  Ceftiofur is an antibiotic that’s used to treat infections in veterinary scenarios, in cattle, horses, and swine.  There is a closely related drug, ceftriaxone, that’s used in human medicine.  It’s known that these agents are rapidly degraded by microorganisms in the bovine intestinal tract.  There was an interest in trying to understand and assess the environmental fate of these antimicrobial agents and evaluate some of the safety.
What the group found -- they identified and isolated more than 30 ceftiofur-degrading strains of bacteria.  Most of these also degraded ceftriaxone fairly efficiently.  Of those that were the most efficient of the degraders, they generally fell in the genera of Bacillus or Bacteroides.  The primary action that they used to degrade was enzymatic cleavage of the beta-lactam ring using a variety of different beta-lactamases.  Their work also looked at some of the metabolites of this degradation.  They recently published this paper in Antimicrobial Agents and Chemotherapy describing the results that are highlighted here.

A newer project that is just getting under way is a project by Drs. Shaheen and Nayak in the division which is looking at clinical E. coli isolates from companion animals, looking at the mechanisms of drug resistance and pathogenicity.  A lot of humans have pets and are in close proximity to pets, picking up after them and that sort of stuff, so there is a potential interface for us to come in contact with E. coli associated with these animals.  There are a fair number of these E. coli that are resistant to drugs.  With this study, we want to look at some of the molecular mechanisms of resistance to the beta-lactams.  We selected ceftriaxone, which we saw on the previous slide, the fluoroquinolones, and carbapenems, which are important drugs for human medicine.
Another area that they are interested in looking at is potential transfer of these resistance mechanisms from a resistant strain to a susceptible strain of E. coli or other pathogens.  They are looking at the role of plasmids to transfer these resistance genes.

The significance of this work is that hopefully, by understanding the mechanisms of resistance and understanding the problem of it, there will be improved judicious use of antimicrobials, as well as providing CVM with some information for the evaluation of new animal drug approvals for companion animals.

In the area of food safety and biosecurity, one of the studies that has been ongoing for a few years now is some of the work that we have done in our lab looking at plasmid-encoded antimicrobial resistance and virulence in Salmonella associated with poultry and human infections.  These would include the serotypes enteritidis, Heidelberg, and typhimurium.  Some of the objectives that we had were to sequence plasmid from these strains to try to understand some of the genetics of the drug resistance and the pathogenicity.  In fact, some of the work that we have done is, we have identified some of these plasmid-encoded resistance genes, as well as virulence genes.  Tissue culture models seem to up the pathogenicity of these strains.  Many of these can be transferred from a resistant strain of bacteria to a susceptible strain.  We wanted to also evaluate the impact of antimicrobial selective pressure on the transfer rates.  If there are a couple of different antibiotics that are available that have equal efficacy and one is more likely to select for resistance, you may want to choose the one that doesn’t select quite as much resistance.  The significance would be that it may help understand how some of our current practices are impacting the emergence of virulence and drug-resistant pathogens, as well as to help evaluate, on a judicious use basis, the proper selection or better selection of antibiotics.

Another outcome of this project is that it has provided data that has been used in the NCTR genomics knowledge base program for food-borne pathogens.  With that, this is a multidivisional program.  We also have collaborators at the Center for Food Safety and Applied Nutrition, USDA, and CDC to try to develop some new or improved bioinformatics tools to facilitate our understanding of the genetics of food-borne pathogens.

We have completed a number of parts of this project, including acquisition of a lot of the molecular subtyping and DNA sequencing data that is feeding into these databases.  Our colleagues in systems biology have helped to upgrade the array track program to enhance our ability to analyze microbial microarray data.  Our colleagues in the Division of Personalized Nutrition and Medicine have been helping to develop algorithms for predicting serotypes based on PFG profiles.

We have a number of areas where we are continuing on this project, including the further development and refinement of DNA sequencing analysis and assembly tools, as well as the development and refinement of different data-handling and analysis tools.  Then we also want to look at how we can integrate this across some of the different databases we have here at NCTR and some of the other projects that are ongoing at CFSAN or other places within the agency and outside the agency. 
Another area that we are working on is virology.  This is in response to the SAB review of our division about four or five years back, where they suggested getting involved in virology research.  Dr. Marli Azevedo was hired.  One of the areas that she is working on is human norovirus, working on a project to develop alternative assays to detect norovirus in contaminated foods and then to look at some of the things that impact norovirus replication.

The benefit here is that it should help improve risk assessment for food suspected of contamination.  Norovirus is a big problem.  It’s the leading cause of food-borne illness in the United States.  This work will hopefully improve our risk assessments in those areas.

In the area of microbes and host interactions, we have a number of projects that have been funded in part by the Office of Women’s Health that kind of fall in this area, including work by Dr. Huizhong Chen looking at the impact of azo colorants that are used in cosmetics and their impact on skin microbiota.

Dr. Mark Hart has been working on a project looking at the inhibitory properties of Lactobacillus in inhibiting toxic shock syndrome toxin 1-producing strains of Staph. aureus.  

Dr. Doug Wagner has been working on the yeast Candida albicans, looking at how it induces differences in expression in signal transduction genes in vaginal epithelial cells that are antagonized by beta-estradiol.

We’re also getting involved and starting some projects in the area of nanoparticles and the impact of nanoparticles on the gastrointestinal tract.  This work is being headed up by Dr. Sangeeta Khare, another new face in the division.  With this project, one of the things is to look at how nanomaterials impact the permeability of intestinal epithelial cells, as well as looking at some of the immune correlates there, and looking at how the gut microbiota is impacted by nanomaterials.  She is planning to use an ex vivo model with intestinal explants to look at these interactions with nanomaterial and the intestinal cells.

The relevance here is to try to help understand the safety and efficacy of nanoparticles, especially those that are used as food additives or ingredients that are used in packaging for foods.
Dr. Huizhong Chen has also started working on a project with the Center for Tobacco Products looking at the impact of smokeless tobacco products on the oral bacteria and looking at how the oral bacteria break down and metabolize different compounds in smokeless tobacco and seeing if those compounds will have toxicity as well.  The hope here is that understanding this interaction between smokeless tobacco products and the human oral microbiota will be able to help CTP or others in regulatory decisions related to smokeless tobacco products.

In the area of environmental biotechnology, this is work done by Dr. Cerniglia and colleagues.  They are interested in and they have been working on trying to understand how high-molecular-weight polycyclic aromatic hydrocarbons are broken down.  These are compounds that are present in water.  They have been a special concern after the Deepwater Horizon oil spill, because their levels have been elevated with that.  They have been working with a bacterium called Mycobacterium vanbaalenii.  They have been using a multi-omics approach to try to understand how these high-molecular-weight compounds are broken down by this microorganism into different compounds that then enter into the TCA cycle.  The pathway shown on the bottom left here HoriHhhwas recently published in a paper in the Journal of Bacteriology and lays out very nicely the different pathways and that sort of stuff, and the breakdown of these.

They are also extending that on a new project where they are looking at some of the impacts after the Gulf oil spill, looking at how the petrochemical contamination impacts the shellfish or the seafood from the Gulf of Mexico.  They have been working on trying to isolate microorganisms from these Gulf seafood species and different habitats that are able to break down these PAHs, identifying the genes that are responsible for that breakdown and then also trying to understand the molecular basis of that degradation, with the hope that they will be able to understand the impact of the contamination on the overall ecological structure of these seafood products and the environment where they are raised.

In the area of surveillance and diagnostic support, Dr. Seong Kim has taken over the direction of this, when Don Paine retired.  He has been very interested in molecular diagnostic services and trying to use molecular monitoring to help with the lab animal colonies, as well as to enhance culture-based systems there.  He has been interested in participation in surveillance programs as well for a number of high-priority pathogens.

That’s what I have.  Any questions?

DR. AFSHARI:  Thank you very much.

I would like to open this up to members of the SAB if you have questions for Dr. Foley.

I’ll start with one.  It looks like you have a lot of collaborations and overlap in terms of mission with CFSAN and CDC and USDA.  Could you just give us a sense of how you coordinate those efforts?

DR. FOLEY:  One of the things with the establishment of the Office of Foods about a year and a half or two years ago -- one of the goals of that is to try to help integrate some of these efforts to avoid some of the overlap that’s there.  We have been involved in some of these research integration efforts, looking at areas where there may be gaps that they have where we have the expertise to take on these research projects.  Through this integration effort, we’re trying to avoid some of that overlap, and where we have expertise, to provide that in these areas as well.

DR. AFSHARI:  Dr. Burchiel.

DR. BURCHIEL:  Do you have infectivity models, host resistance models, that your division supports, so people working in the immunotoxicology-type area -- would you guys be able to provide disease resistance?  Do you have any of the models going when one wants to ask questions about changes in immune function?

DR. FOLEY:  Most of the models that we have right now are tissue culture-based models, macrophages and intestinal epithelial cells, which have some utility there, but they are not probably ideal for looking at whole immunology responses.  Doug Wagner has been working with mice on trying to analyze some of this and then doing some of the different arrays looking at immune response with the Candida work that he has been doing, as well as some Salmonella work.  So we have some of the facilities and the capabilities to do some of that work with mice right now.

DR. AFSHARI:  Dr. Hines.

DR. HINES:  It seems to me, hearing the last presentation right before the break and yours, that there would be opportunities between the medical countermeasures efforts at FDA and your division.  Has there been communication between those two groups at all that you are aware of?

DR. FOLEY:  Not that I’m aware of, but Dr. Cerniglia, the director, may have had some more interactions in that area.  He’s in Rome at the moment on some harmonization efforts.  

CAPT. MAHER:  With regard to OCET, we have a CFSAN CT coordinator, LeeAnn Jackson, who is engaged within our mission space.  When we have things of food defense nature, food and feed, what we do is tap into LeeAnn and utilize her to reach back within FDA to either funnel the information or the request to the right group, be it in CFSAN or the Office of Food Defense.  Primarily I have engaged with her on things that have to do with the biological warfare or the chemical warfare convention and how that might affect food and feed.  But we do have that linkage if needed.  LeeAnn links us to the rest of the food group.

DR. AFSHARI:  Are there other questions?

DR. COLATSKY:  I saw a lot of other centers there, but I didn’t see CDER.  Are you doing anything with CDER, either in terms of product quality or therapeutic equivalence of antibiotics or standards for microbiological testing?

DR. FOLEY:  Marli, are you doing any project with CDER?

DR. MILLER:  Carl just sent me a paper.  He is working with CDER on microbiological contaminants in pharmaceutical water
DR. LECLERC:  Gene LeClerc, CFSAN.  Steve, I ask this because I’m trying to sell this concept and having trouble in my shop.  Tell me, the human microbiota in relation to food additives -- what role would you say that changes in microbiota, let’s say, from a botanical supplement or whatever, would have on relevance to the human system?  Just give me something to hold onto here.
DR. FOLEY:  Some of the role, I think, of the microbiota is to serve as a protective effect to prevent, say, attachment of pathogens in the intestinal tract -- Salmonella, for example.  If you disrupt or alter the balance there, there’s the potential for different food-borne to attach and cause disease.

DR. LECLERC:  I can’t sell that one.

DR. FOLEY:  With the bovine microbiota work, I’m sure that some of the human drugs that we take -- we haven’t done work in this area -- may be metabolized by the gut microorganisms and then lose some of their potential efficacy before they reach their target.

DR. AFSHARI:  Thank you very much.

DR. FOLEY:  Thank you.

DR. AFSHARI:  We have to move on.  It’s my pleasure to invite Deb Hansen to the podium to give us an update on the Division of Personalized Nutrition and Medicine.

Agenda Item:  Division of Personalized Nutrition and Medicine

DR. HANSEN:  For those of you who aren’t aware, Jim Kaput, who was the previous director of Personalized Nutrition and Medicine, left the FDA in July for a position in a different arena.  Since July, I have been trying to act like a division director and to also continue to do my science projects which were ongoing at the time.  So it has been a rather hectic four months.

The overall goal of our division is to support the FDA and NCTR by implementing research strategies that actually focus on primarily on genetic diversity.  These approaches will hopefully produce knowledge that can be used to improve both individual and public health.

The division as currently set up consists of two branches.  The branch on the left is the biometry branch.  That branch is headed by Jim Chen and has two subgroups.  One is the NTP statisticians, whose job is to analyze the data that comes in from those NTP studies.  There’s also a small group of research statisticians who help Jim in a variety of projects.

On the right we have the biology branch of the division.  We also have two subgroups, but we’re a little more mixed up than the biometry group.  The lines are a little blurry between us.  The individuals in the darker colors are the primary individuals in our stem cell group, but Baitang Ning also does some stem cell work, as does Candee Teitel.  Ning is also the primary investigator in our genomics group, along with Bridgett Green.  We currently have Anna Williams, who is a biologist in our group, that’s on a detail in the Division of Systems Biology.

You will also notice at the bottom that we have a couple of vacancies in the biology group.  One of those is Jim’s position as division director.  We also have a vacancy in the NTP stat group currently.

The path to personalized medicine that each of the branches is taking:  The biometry branch is looking at new and improved statistical methods and models to identify biomarkers of prediction.  These can be biomarkers of prediction of efficacy, biomarkers of prediction of toxicity, a variety of different kinds of prediction biomarkers.  In the biology program we’re examining gene-environment interactions using a lot of different models -- in vitro models, primarily stem cell models, whole-animal models, and human studies.
Over the last year, the NTP statistics group has completed 63 statistical reports for NTP projects.  They did an additional 30 analyses for a bisphenol A neurotox study.  They also provide stat support for some of the other NCTR protocols on occasion.  They have reviewed protocols for the Animal Care and Use Committee to determine if there are sufficient animal numbers in those studies to be sufficiently powered.

Some of the ongoing projects in the biometry group include developing methods to integrate the associations between genome-predictor variables and various phenotype-class variables.  An example of this is a project by Ching-Wei Chang, who is looking at the analysis of single-nucleotide polymorphisms and copy-number variants in breast cancer status.  That’s a project that’s funded through OWH and is a collaboration with CBER and CDRH.

Jim’s group is also developing data-mining techniques to identify local associations in a large data matrix.  The example is the adverse event reporting system within CDER and CBER, where there are thousands of different adverse events reported, thousands of different drugs involved.  They are trying to look within that very large database and determine associations between particular adverse events and specific drugs.

A third kind of project is to develop decision models for clinical assignment of patients.  Jim has recently submitted a protocol to the Office of Women’s Health, that will involve lung cancer and breast cancer, to determine which patients might be helped by certain drugs and which individuals might be harmed by a certain drug or treatment.  He has also just submitted a proposal for the Chief Scientist Challenge grant that is  a collaboration with CDER and CBER to look at co-development of diagnostic tests and drugs.  Again, it’s predictions for which patients would be harmed by certain drugs and which patients may be helped by particular drugs.

The next project is the genomics knowledge base.  This was just mentioned in Steve’s presentation, looking at Salmonella.  That was funded through the Food Protection Plan and is a collaboration with CFSAN, CDC, Microbiology, and the USDA.

We also have a project looking at newer ways of looking at QT prolongation using human data that is publicly available.  That was just approved in June and is a collaboration with CDER.

Within the biology program, we have pharmacogenomics projects.  These are primarily Baitang Ning.  He is looking at whole-genome sequencing to identify genetic susceptibility for cardiovascular disease risk factors.  That’s a collaboration with NIH, the University of Maryland, and CDER.  Those are very large studies, and it takes a lot of effort to coordinate those and to analyze the data and collect all the data and store all the data.  But not to be deterred, he recently has entered into a collaboration with Dr. Mohammad from the University of Liverpool to do a similar study on corticosteroid-induced adrenal suppression in patients being treated for asthma.
I forgot to add it on the slide, but he is also in collaboration with the Division of Systems of Biology, looking at a project to examine risk factors for carbamazepine-induced adverse events.

Some of the animal studies that we have currently ongoing or are about to start:  Not related to exactly to personalized medicine, but in my background area of reproductive and developmental toxicology, we are looking at a comparison of the segment 1, 2, and 3 studies that are commonly submitted to CDER for compounds and comparing that to a modified one-generation study that is being proposed to NTP.  We are doing the two studies side by side with scientists from the NTP, using the compound oxybenzone, which is a sunscreen agent.  We just completed our dose-finding study and will be starting the segment 1, 2, and 3 studies early next year.

We’re also using mouse models for obesity research.  Before Jim left, he had started a project on epigenetics and obesity, using the viable yellow mouse strain.  That is a strain that has been used at NCTR for a number of years by George Wolfe and is a very good model for epigenetic effects on obesity.  Candee Teitel and V.G. Varma are continuing that project.

V.G. is also working on a concept to extend that to an additional strain of mice, the C57, so that we are looking at different genetic backgrounds with respect to epigenetics and obesity.

The stem cell group has been, in part, focused on alternative models for developmental toxicology.  This is an area that is very important to CDER.  We have been setting up the mouse embryonic stem cell test, as validated by ECVAM, here at NCTR and looking at various modifications that have been proposed for that test.  The protocol was approved back in May.  It’s a collaboration with some of the scientists at CDER.

Amy Inselman is also using mouse embryonic stem cells to look at mechanisms of limb toxicants, using various strains of mice and various toxicants that produce limb defects in vivo.  That protocol was just approved last month and is a collaboration with CDER and CBER.

Finally, we had a concept approved a few months ago to do a comparison of the mouse embryonic stem cell test and the zebrafish assay for developmental toxicity.  There’s a big push in industry to replace the second species in the segment 2 developmental tox study with an in vitro alternative, either mouse embryonic stem cells, human stem cells, or a zebrafish assay.  So we’re going to compare a couple of those models.  Amy is also thinking about extending the mouse embryonic stem cell test to use human lines as well.

The stem cell group has also looked at the effect of nutrients on differentiation of adipocytes, using a pre-adipocyte cell line.  Back in June, V.G. Varma presented some of these early results at the food safety meeting that was sponsored by CFSAN in Washington.  Her presentation actually took first place in that.  My only data slide will be some of the work that she did on that particular project.

This is a collaboration with CFSAN and some of our colleagues at the University of Arkansas for Medical Sciences.  She plans to extend this to additional cell lines and also to other classes of nutrients, particularly lipids, and has written a concept paper that has been approved.  She is working on the protocol for that currently.

Dr. Baitang Ning is also looking at effects of other chemicals on the differentiation of human mesenchymal stem cells to see if that can be set up as an in vitro model to determine differentiation or inhibition of differentiation of adipocytes.  Also these human mesenchymal stem cells will differentiate to other cell types, so you can look at other cell lineages as well.  Since they are human mesenchymal stem cells, they are available commercially and you can also get different genotypes and examine the effect of different genotypes and the interaction with various chemicals.
The bottom line is that when she treated the cell line with fructose, which is present in high-fructose corn syrup and in a lot of soft drinks, she saw an alteration in the metabolism of glucose.  The glucose was driven more toward palmitate synthesis.  You can see down here in the lower right that there was an increase in the synthesis and release of palmitate.  It looks like fructose, at least in this particular cell line, increases lipogenesis or increases the lipolytic activity of these cells.

I should have put my disclaimer on this slide, because these are my opinions, and probably not shared by anybody else in the room.  But Dr. Kaput’s focus was primarily on nutrigenomics and personalized nutrition.  I think that is a lower priority within the Food and Drug Administration than is personalized medicine.  So I think we need to refocus the division a little bit more toward an area of personalized medicine.  

We need more help in the genomic area.  Currently we have one principal investigator working in that area.  We have a couple of vacancies, and we need to determine what kind of people we need to recruit into those positions to help the FDA to address the questions that they are faced with regarding personalized medicine.

I have an appointment next Tuesday with Stephen Spielberg -- not the movie director, even though I am currently acting -- we’re going to talk about who I need to talk to at FDA to find out what the issues are that are facing the agency regarding personalized medicine and how we may need to position the division to help in those regards.

I have also been giving some thought to moving some stem cell work that is related to personalized medicine, but I think we may need to move a little bit more in that direction and optimize our use of stem cells in personalized medicine.

That’s all I have.  I’ll take any questions you have.

DR. AFSHARI:  Thank you very much.

I’ll open it up to questions from the SAB.  I’ll go ahead and get started.

With this change in direction to emphasize more the personalized medicine, it sounds like you are just starting to explore what the opportunities are there.  How long do you think you’ll be in a state of information gathering?  When would you propose having a strategy emerging around that?

DR. HANSEN:  A large portion of that is up to our center director.  I’m a placeholder right now.  I’m not sure I want to stay in this position long-term.  I think a part of that will also be determined by who the next division director is.  Hiring that individual and getting that individual in place is going to take some time.

My plan is just to find out how we can start some smaller projects to help out the FDA in personalized medicine and what kinds of issues they are faced with and how we can help them address some of those issues.

So long-term plan -- I don’t know how long that’s going to take, but I think a lot of that would be up to the new division director.

DR. AFSHARI:  Dr. Baker.

DR. BAKER:  Personalized medicine is a very, very broad field.  Whether you are looking at efficacy or tox, it’s always mechanistic-based.  Do you have some a priori assumptions as to what kinds of therapeutic mechanisms, be it efficacy or tox, would be high priorities?

DR. HANSEN:  At this point, no, I don’t know.  I have only been in this position for about four months.  It has taken me that long to figure out exactly what everybody in the division is doing.  As far as going further than that, I haven’t really given a whole lot of thought to that yet.

DR. POLLACK:  Steve Pollack, CDRH.  No relation to Sydney Pollack.
The focal point in CDRH for personalized medicine and genomics -- I don’t know if you know the individuals -- Liz Mansfield in the Office of In vitro Diagnostics.  That’s the interaction you would want to seek from the diagnostic side of personalized medicine.

DR. HANSEN:  I think she has been here for TSSRC.

DR. LECLERC:  First of all, a comment.  For those of us who would like to see applied nutrition put back into the Center for Food Safety and Applied Nutrition, I can’t tell you how thrilled I am.  I first heard of the report about the fructose work at our Food Science Day, presented by the researcher.  That’s the mission-based research and hypothesis-based research that I really think that we should be doing.  I think that’s extraordinary, that you have that activity.

My question:  In the mouse embryonic stem cell assay, what’s the readout?  Is it amenable to a high-throughput or is it a visualization?  What type of assay is it?

DR. HANSEN:  The endpoint is beating cardiomyocytes.  Currently it’s done by microscopy.  It’s not real high-throughput.   There have been some efforts made to make it more high-throughput.  There has also been some effort to go to molecular markers, which are also more objective and more quantifiable than beating cardiomyocytes.

I appreciate your comment.  We haven’t totally given up on the personalized nutrition aspect of the division.  V.G.’s studies are ongoing.  So we’re not going to totally eliminate that.  But I think we do need to make more of a focus on personalized medicine, which was absent before.

DR. AFSHARI:  Dr. Wilson.

DR. WILSON:  I have one comment and one question.  I just wanted to make sure, since you mentioned that you are looking at the effects of chemical differentiation on mesenchymal stem cell differentiation -- Steve Bowyer in our center has developed a really beautiful quantitative method to look at adipocyte differentiation.  I’m not sure if you are aware of that and if that has been stood up in NCTR or not, as another way to get quantitative readout.

DR. HANSEN:  I think Ning knows Steve and has been in contact with him.  Steve is a coauthor on the publication that Ning is putting together now.  So Steve is aware of what Ning is doing.

DR. WILSON:  Great.  I wonder if you could just expand on your thoughts.  You said you want to move some of the stem cell work toward personalized medicine.  Do you have a sense of in what regard or what specific aspect, how that would be done?

DR. HANSEN:  One of the things that I was thinking about is whether or not we could develop a panel of differentiated cells from human-induced pluripotent cells that might be used to determine safety or efficacy of various drugs -- for example, developing cardiomyocytes and looking at cardiac-specific drugs to see if different genotypes would interact with those drugs in a different manner.  That’s sort of my rough thinking at this point.

DR. WILSON:  You are probably aware, but I’ll just mention that NIH actually is heavily engaged in developing panels of IPS cells.  Whatever you are doing, you probably want to leverage against that initiative.
DR. HANSEN:  And Steve is involved in that as well.

DR. RICHTER:  Patricia Richter, CTP.

I wonder if you could expand a little bit on the project that you said was funded by the Office of Women’s Health looking at breast and lung cancer, and pros and cons of different therapeutic approaches.  I think that was a genetics study.  Is that gene mining?

DR. HANSEN:  It’s data mining, and it’s a proposal that has been submitted to the Office of Women’s Health for this current funding cycle, so it has not yet been funded through them.  But it’s currently under consideration.  It’s an example where Jim is going to use data-mining techniques to look at lung cancer and breast cancer, comparing males and females, and different genetic markers of susceptibility or toxicity.

DR. COLATSKY:  I also have a comment and a question.  On the pharmacogenomics side, I think your main contact within CDER would be Isan Seenay (phonetic), who heads up the pharmacogenomics group.

DR. HANSEN:  You’re probably going to have to spell that for me later.

DR. COLATSKY:  I will.  I’ll catch up with you.

A question.  To put some of the research in context, you mentioned a QT prolongation project and a cardiovascular disease risk factor project.  What are the deliverables on those particular projects?
DR. HANSEN:  Primarily manuscripts.  It’s a very large-scale project that is primarily handled through the University of Maryland on the cardiovascular disease risk factors.  They are the ones who collected all the samples.  Ning helped with some of the genomic sequencing.  Now they are analyzing that data and looking for associations between various genotypes and cardiovascular risk factors.

As far as the QT prolongation, I think you noticed that that was just approved in June, so that project hasn’t gotten very far along yet.  They are looking at human-available, literature-available data on QT prolongation.  I guess there’s a Holter monitor database system.  She’s using data from that system and looking at different ways of monitoring QT prolongation and different factors that impact QT prolongation.

DR. COLATSKY:  That’s something we may want to talk about offline, because we have started a data-mining effort looking at nonclinical assays and how they translate into clinical effects in terms of QT prolongation risk and other cardiovascular events.

DR. HANSEN:  Okay.

DR. AFSHARI:  Dr. Bucher.

DR. BUCHER:  John Bucher, NTP.

Deb, I just wanted to mention, with respect to the epigenetics project that you have going on with the C57 black mouse, we have a project that’s under way, with Paul Wade and Jeff French and some others at NIEHS, where we are deep-sequencing the parental strains of the B6C3F1 hybrid and then the hybrid itself.  So we will have information with respect to the methylome on those animals in the next year or so.

DR. HANSEN:  Good.  Thank you.  We’ll follow up with that.

DR. AFSHARI:  Thank you very much.

Now I would like to invite Dr. Gene Leclerc to the podium, from the Center for Food Safety and Applied Nutrition.

Agenda Item:  Center-Specific Research Strategic Needs

Center for Food Safety and Applied Nutrition

DR. LECLERC:  I took the title, “Center-Specific Strategic Research Needs,” from Peggy’s program.  I’m really not going to give you a list of research needs for CFSAN.  That would be from the program offices, and the program offices are right now entirely overcome with requirements from the Food Safety Modernization Act.  They have deadlines in that Act, and that has been a tremendous activity on the part of the program offices.

But I am going to talk to you about some of the research and plans for research done at CFSAN, in the foods program, and two significant changes, changes that I think should -- could, would -- affect our relationship with the NCTR.  I think that’s very significant.

Currently the research in CFSAN is carried out in four laboratory complexes.  Our headquarters in College Park has mainly microbiology and chemistry capability.  The Muirkirk Campus, OARSA, or MOD-1, as we call it, has toxicology, molecular biology.  Important aspects of that are the BSL-3 and the animal facilities there.  Our Food Science Center -- and we have a large Food Science Center ‑‑ we were criticized in our Science Board review for not having enough food science in CFSAN.  They hadn’t visited the Moffett Center.  That’s an extraordinary center that has as a focus packaging and processing research.  Finally, the Gulf Coast Seafood Laboratory in Dauphin Island does our research on seafood.  It became very significant in the Deepwater Horizon disaster.  The work on vibrio and on chemical contaminants in seafood is the focus of that laboratory.
So these are the laboratories.  Some of these laboratories, I guess I can say, have been around for 100 years now, starting with the Bureau of Chemistry and the Bureau of Foods.

There is a significant and very important change in CFSAN that has taken place.  As you know, we were the forerunner to having the directorate structure that I believe NCTR now exists under.  The Center for Food Safety and the Center for Veterinary Medicine are, in a sense, combined under a management structure of the Office of Foods.

I want to make a distinction between the Office of Foods and the foods program.  It was just a year ago that I didn’t appreciate this.  I have come to appreciate this very much -- the management structure in CFSAN and CVM that we have in that new organization.  As a part of the foods program, we operate with food science aspects of the National Center for Toxicological Research and the Office of Regulatory Affairs.  So we can now operate as a unit structure.  That’s very significant.  We have talked about collaboration for years.  We have talked about communication for years.  Now we have a real mechanism, and we have a mandate that is very significant to do that.  So we can operate as scientists together to affect research needs and discuss common outcomes that would make this foods program successful and politically important, make the Office of Foods successful.  

It’s a very simple concept.  It’s a very important shift.  We exist as we existed before, but I look at the positive side -- that we now have this important mechanism.  

Today, tomorrow, maybe the next day, what I present on the next slide goes through review to top management.  I’m confident that it would be approved.  But I can at least say today that the main discussion in the Office of Foods for our research focus would be in six areas.  We can work together.  We had a meeting to establish this.  Tom Flammang and Steve Foley were at the meeting and took part in these discussions.  I look forward to scientists working together.  We’re going to work together and we’re going to serve our part.  We’re going to largely serve ORA.  We’re going to serve the field labs, make a difference in their lives.  How does our research change their work?

So the emphasis of research would be:

∙ Particularly the non-targeted chemistry capability.  You don’t know what the chemical contaminant is.  You know something is hurting people.  You have a nonspecific assay and a rapid assay and a high-throughput assay.  That would be the large focus of a chemical hazards assay.
∙ Of course, it’s going to be Salmonella.  We know that from the Washington Post.  It’s going to be Salmonella isolation, detection, and control.

∙ When I say molecular and genetic characterization of pathogens, I would mean probably non-O157 STEC.  It would be C. bot.  It would be Vibrio, maybe a little Cronobacter.  It would be non-Salmonella.

∙ For virus contamination and control, read norovirus.  

∙ Pathogen recovery improvement.  Largely that comes out of an effort to have a single amplification medium for Salmonella.  Let’s have a system where we can take fresh spinach or lettuce or onions or some other foodstuff and have a common amplification mechanism that reliably gives you recovery of the contaminating organism, and hence a pathogen recovery improvement system.

∙ Finally, as dictated by FDA hierarchy and discussions and important activities in FDA, we include nanotechnology safety in foods, cosmetics, and animal pharmaceuticals.

So these are the six research areas where we think the foods program all can put in our individual parts and work together to effect specific goals.  I do mean specific goals with each of these specified research outcomes.
So that’s one of the paradigm shifts that I think is important and where we can make a positive change.  And I really do mean that, because I’ve look forward for years to NCTR and CFSAN working more closely together.

At CFSAN, we have another important change, and that is some strategic planning.  We met with the program offices and asked them what their needs were.  We met with the researchers to find out what they were doing.  We got lots of groups together.  We got lots of lists of research.  We had all the groups put the research through a prioritization scheme on regulatory needs.  That considered the regulatory aspects of each of these research needs.  We took all of those projects, tasks -- outcomes, if you want to call them -- put them before our management, had them do a prioritization, a prioritization based on mortality, morbidity, whether we have a capability of making a difference, what the timeframe would be, what the current knowledge is -- take factors for these ranked projects and prioritize them and put them through a spreadsheet system to be able to prioritize all those projects.

We came up with 50 or so projects for CFSAN to accomplish in the next two years -- very specific.  This is not only for CFSAN to accomplish.  My new job is to find either our researchers or collaborative researchers to accomplish these research goals.  We fully recognize that a lot of those goals would have to be accomplished by external partners.  The two external partners that are most obvious are, obviously, NCTR and the Agricultural Research Service.

So that’s what we look forward to.  That’s the process that we are going to be carrying on in the next few months, as a goal of accomplishing research for the next two years.
I’ll just give you a sample of this.  Our own people haven’t seen these lists, so I’m hesitant to present it here.  But I just want to give you an idea of what we’re talking about when we talk about specific research outcomes.

Let’s take dietary supplements.  The needs come from the program folks.  These are the people doing regulation.  In consultation, communication, a lot of discussion with research folks, they come up with a specific goal.  We need to have assay data on the top 20 dietary supplement ingredients of concern.  Very significant to dietary supplements is the extraordinary work of the NTP.  That always will be important.  Those are deep studies and those are long-range studies.  For immediate needs, we need to turn to our toxicologists and ask for help on this.

What are the 20 top dietary supplements of concern?  That’s the program folks.  They will tell us.  We need assay data.  What type of assay data?  You’re researchers; you know.  Management is not going to dictate what type of assay you are going to be doing.

Existing in vitro and in vivo methods made applicable to dose-response assessment -- obviously, for risk assessments, for decisions to be made in dietary supplements, they need to know dose response.  We need to have the assays that would give us that information.

I mentioned nanoparticles.

KGP, by the way, is knowledge gap project, I think.  The strategic plan came from knowledge gaps.  It came from core capabilities that we have that we want to fully utilize.  It came from certain desires.  We want to be preeminent in particular areas.  We took projects suggested by each of these areas to come up with a strategic plan.

In nanoparticles, understanding the relationship of nanoparticle physiochemical properties and skin penetration -- obviously important to cosmetics.  Existing toxicological methods that can be applied to nanoparticle safety evaluation -- Bob Sprando and Bob Brunow (phonetic) and I had this discussion.  The fellow we were working with, constantly trying to push an Ames assay for nanoparticles -- I didn’t go for that too much.  I went back to the office, Googled it, and it turns out there were 16,000 articles on nanoparticles and the Ames assay.  But there is the information and there’s the knowledge out there to figure out what toxicological methods can be used to understand the toxicology of nanoparticles.
So that’s the flavor of the projects that we have.  We have projects for different commodity groups.  We have projects for different research areas.  In the next few months, I certainly would be interested in talking with you folks about how we might effect some of the answers that we need.

Thank you.

DR. AFSHARI:  Thank you very much.

Are there questions?

DR. MILLER:  I noticed on your list that nutrition is nowhere on the list.  I think it’s going to be difficult for NCTR to support a nutrition research program if it is not a priority.
DR. LECLERC:  Peggy, it’s on the CFSAN list.  Remember, we have the overriding Office of Foods common research goals.  One of those goals that is going to be common to CVM and CFSAN and ORA, in that case -- and then we have our own CFSAN research plan, which certainly has a significant and, I hope, growing nutrition element.

DR. MILLER:  Would there be an opportunity for NCTR to work with CFSAN on CFSAN’s specific research projects, as well as the common food projects?

DR. LECLERC:  That’s what we need.  Peggy, that’s exactly what we need.  There is a full realization that that work cannot be done at CFSAN -- in some cases because we don’t have the capability, in some cases because there’s just too much work.

I’ll tell you, the reason we’re making these very specific goals and the reason I say the next two years -- we’re looking at the budgeting situation.  We don’t want to be looking at long-term.  We want to say, what can we accomplish in the next two years that is going to be successful?  We don’t start off large new programs in that period of time, where we have uncertainty with respect to what we’ll be able to do.

DR. AFSHARI:  Dr. Slikker.

DR. SLIKKER:  Gene, thank you very much.  That was probably the clearest definition of CFSAN goals that I have seen in many years.  So I really appreciate that.

Also I appreciate the idea that you are referring back to the reviewers who need to make the tough regulatory decisions and asking what their needs are.  That is a model that, as you know, we have followed here at NCTR, in conjunction with our colleagues at NIEHS and NTP, for years.  It really does seem to work.

The other thing is that almost every project that you mentioned where there needs to be further work is something that your group and our group have been talking about and discussing, and there is really opportunity, I think.  We are all ready to go on those -- nanoparticle issues, several different areas that are so key, dietary supplements.  I know that you and Paul and others -- Paul Howard, that is -- have been working with this larger group between NIH, NIEHS, FDA, to try to understand what dietary supplements are on the list that need to be looked at first, to set the priority for those, and what studies need to be done.  

I'm very hopeful that the way you have outlined things is so consistent with the future needs of FDA and that, indeed, NCTR, CFSAN, and CVM -- ORA as well, of course -- working together, can really solve some of these issues.
Thanks for that presentation.

DR. LECLERC:  What you say, Bill, is music to my ears.  Understand that it was a tough one to swallow when the different regime took over.  Many of us, though, are seeing with time the fantastic advantages.  It really does give us the mechanism.  You put the scientists together, and the scientists don’t have problems working together.  That’s the bottom line.  So I think we’ll be able to do that.  I’m quite serious, and quite seriously would want to be following this up.  

Our schedule -- for the foods program, as I say, I think it's going to be this week that upper management would approve that general structure.  Steve Foley spoke of that in his talk.  In terms of our strategic plan, we’re going to meet with research leaders in the next couple of weeks -- by that I mean research management -- then a presentation to the full staff.  This would be between Thanksgiving and Christmas.  Then it’s, let’s go and let’s start planning the specifics.

DR. AFSHARI:  Thank you very much.

I think we need to move on.  Next up we have Dr. John Bucher, who is going to give us an update from NTP on current and future collaborations.
 Agenda Item:  Report from NTP on Current and Future Collaboration

DR. BUCHER:  Thanks for the opportunity to come and talk to you today.
NCTR and FDA obviously are huge players in the National Toxicology Program.  I’m going to give you sort of a galloping overview of a number of different topics that are going on currently.

As I said, there are a number of different topics.  First of all, with respect to the NTP within NIEHS, the Division of the National Toxicology Program was created earlier this year, recognizing the fact that we have a unique mission within the NIH as a whole, and certainly within NIEHS.  We have a unique way of carrying out our research and rather unique training requirements and capabilities of the staff.  So it’s nice to have a place on the organizational chart where we can actually point.  We are a separate division within the intramural research program.

Part of the creation of the new division was the creation of the Office of Health Assessment and Translation.  This activity replaces the Center for the Evaluation of Risk to Human Reproduction, which was in operation for over a decade and produced a number of different important monographs on drugs and chemicals with respect to their potential for affecting risks to human reproduction.

The Office of Health Assessment and Translation will be carrying out many of the same activities as CERHR, but it is and will remain grounded in reproduction and developmental assessments.  But we are going to be considering a broader range of human health effects.  This is illustrated by the first review that we’re going to be having in a couple of weeks, where we’re picking up on a NIOSH nomination to us to look at the complete effects of lead with respect to lead levels of less than 10 micrograms per deciliter and looking at the panoply of health effects to see if NIOSH can’t prompt OSHA to actually drop some of the regulatory requirements with respect to occupational lead levels and what’s permitted currently.

Anyway, this new activity was announced at the Society of Toxicology meeting.  I put an editorial together, with Linda Birnbaum and Chris Thayer, who is running this program.  That is in the May edition of Environmental Health Perspectives.

Something else that happened at the SOT meeting was that we signed an agreement with the Korean Center for the Evaluation of Alternative Test Methods.  This expands the number of countries that are now in something called the International Cooperation on Alternative Test Methods.  KoCVAM is our new member.  This includes Health Canada, the NICEATM and ICCVAM group in the United States, ECVAM, KoCVAM, and the Japanese center.  This is a voluntary international cooperation of these organizations.  It gives us a platform on which to evaluate and push forward the knowledge and regulatory acceptance of alternative toxicology test methods that use fewer animals or reduce pain and distress, and follow the Three Rs, if you will.
Also in March we had a ribbon cutting at the NIH Chemical Genomics Center for our new robot.  We bought a robot, our own dedicated robot to carry out our functions within the Tox 21 program.  This is a program that is in collaboration, as you know, with USEPA, NIEHS, NTP, the National Chemical Genomics Center, and the Food and Drug Administration.  This is an in vitro robotics-based screening program.  We are currently in the process, and I have just completed the assembly, of a 10,000-plus-chemical library.  We have been in the process of putting together assays for quantitative high-throughput screening for several years now, and we’re beginning to stop and take stock of where we are with respect to the data that we have generated so far, to look and see what kind of value we’re getting out of that, to then progress with a new set of assays, focusing on this 10,000-chemical library as we go forward.

The main goals obviously here are to identify mechanisms of action of chemical interactions.  This is sort of the chemical-interactions-with-biological space, which is how the NCGC likes to characterize this activity.  We’re prioritizing substances for further in-depth toxicological evaluations and developing predictive models for in vivo biological response.

What we call phase 1 of the QHTS program has been completed recently.  This basically was 2,800 compounds that were supplied either by USEPA or by the National Toxicology Program, run against approximately 100 different assays at the NCGC.  

This a heat map of activity profiles.  I show you this mainly to assuage the fears of some that these assays are going to be overly sensitive and picking up everything, for example, or under-sensitive and picking up nothing.  Actually, if you look at this and study it in detail, you’ll see that many of the chemicals are affecting the CYPs, which one might expect.  They are affecting some of the endocrine-related processes, nuclear receptor activities, and stress pathways.  So the data are overall making some sense to us.  We are reassured that this is a program that is going to be continuing to generate good information as we go forward.  We’re going to be learning an incredible amount about the initial interactions of chemicals with a lot of different kinds of biological readouts.  I think this is going to be an invaluable program as we go forward.

Just to tell you a little bit more about what has been going on lately, we have had a technical reports peer review in April.  We had technical reports on these materials that came through.  Three of them were actually studies that were carried out at NCTR.  This does illustrate, I think, the central role in which the NTP and NCTR interactions and the interagency agreement that has gone on for, as Bill said earlier, 19 years are generating information that is relevant and addressing FDA needs.

One of the more interesting results that we reported recently was the chronic two-year study of Aloe vera, where we saw very unusual tumors in the large intestines of male and female rats.  This material is not necessarily exactly the material that is in commerce, but it is quite close to some of the materials that are used in commerce.  There are questions about exactly how this will influence the marketplace as we go forward.  But it’s clear to us that the oral use of Aloe vera needs to be looked at very carefully by the Food and Drug Administration, and I know you are.

It has been mentioned that we have a large program in dietary supplements, herbals.  This is just a list of the active materials that we have under way.  We have a variety of different kinds of studies under way at this moment.  One of the new ones that is coming up for peer review in February is gingko.  I will warn you that you may be hearing more about this study.  This is one of the top five supplements sold in the United States.  There is a very aggressive mouse liver tumor response.  Whatever you want to say about mouse liver tumors in chronic rodent studies, it’s still something that we need to look at in some detail.  The pathology results are on the Web now.  The draft technical reports for the next round of substances should be up on the Web in the middle of December.  This meeting, I think, is going to be held February 8 and 9.

These are the doses, where the pathology data are available.

We also released this June the 12th Report on Carcinogens.  This is done under the directive of the Public Health Service Act of 1978, in which the Secretary of Health and Human Services at that time was directed annually to publish a list of carcinogens.  This was changed to a biennial report in 1992.  This is now delegated to the National Toxicology Program.  It’s a cumulative list.  Each edition lists newly added substances.  We have been putting this out since 1980.  The current list has 240 listings, 54 known human carcinogens and 186 reasonably anticipated to be human carcinogens.
Just to remind everybody, this is not a regulatory document.  It’s a hazard identification document.  We use vetted listing criteria for evaluating the database for various substances.  They fit either into the known human carcinogen category and also the reasonably anticipated human carcinogen category using these criteria that are listed here.

The newly reviewed listings for the 12th are shown here.  The one that’s off the bottom of the page is styrene, and I wish it would have been off the bottom of the page for the most of the year, because I have had an enormous number of interactions with the styrene industry. 
Formaldehyde was listed as a known human carcinogen and aristolochic acid was listed as a known human carcinogen.  FDA has been well aware of these data for years.  The other substances were listed as reasonably anticipated.

We recently, a couple of weeks ago, had a meeting in Chapel Hill to advance the research agenda on mixtures.  This is a problem that never goes away and it never gets any easier.  We tried to have a workshop that would identify the key issues that present challenges in mixtures research and to inform the development of both an intramural and an extramural research strategy so that we could put out grant proposals that would be in synchrony with some of the internal research strategies and movements.  Mixtures research obviously goes in fits and starts, and it really depends more on the current technologies that one can throw at mixtures research to make some advances.  We’re looking at utilizing mixtures in our high-throughput screening activities and in various genomic assays.  Obviously, there are new advances in gene-environment interaction studies.  There are new advances in exposure sciences with respect to the detectors that people can wear now to look at mixed exposures.  The computational sciences to be able to put this information together really provide the opportunities to move forward.

What’s next for the NTP with respect to mixtures research?  This is just a preliminary listing that was gleaned from some of the information that is being put together from the workshop and will be published:

∙ Testing additivity for the same hazard but by clearly different mechanisms is a common theme that comes out of some of the discussions.

∙ Moving beyond the common biological receptor that drives health effects.

∙ There’s a concept that’s called sufficient similarity, which deals with evaluating certain mixtures that are showing up over and over and over, approximately the same way and in the same context, across different types of exposures in society, such as PAHs in oil spills or PAHs in particulate matter in air pollution situations, for example.  So this is a concept that may be looked at.

∙ The use of high-density information.

As I mentioned, the tools are going to be driving the approaches that we take as we go forward with respect to mixtures research.  Incorporation of integrated pathway perturbations into mixtures assessments -- this is a common theme that I think you are going to be seeing in toxicology in general as we move forward in implementing the integration of high-throughput screening into the testing paradigms that we’re currently using.

Finishing up quickly, we had an international workshop recently -- this is also relevant to some of the topics that were just talked about -- on alternative methods for human and veterinary rabies vaccine testing.  This was carried out by the ICCVAM-NICEATM program, the alternative animals program, looking at developing alternatives to the use -- the massive use, I will say -- of mice and hamsters for vaccine potency assessments.  We’re looking at a number of different types of assessment activities.  I think there are a number of different technologies that are providing promise to move away from these, and when one still needs to use animals in these, to at least make recommendations for refinements -- use anesthesia, use analgesics, look at earlier humane endpoints rather than animal death as an endpoint, and to potentially try to make alterations in these processes where we could reduce the number of dilutions that need to be tested or reduce the number of control groups that need to be run along with batches that are evaluated.
There are a number of replacements that I mentioned.  These will be outlined in a report that will be coming out from this meeting in Biologicals in early 2012.  They are serological methods and antigen quantification methods.

NIEHS is undergoing strategic planning activities.  You may have heard of this.  This is beyond the NTP, but it does affect us, as some of the things that come out of this strategic planning will fit within the goals of the NTP for the next five years.  We’re creating a new mission and vision statement.  There are implementation plans for how this process will go forward.  It has been going forward in three phases.  We have completed the first two phases and we’re now developing the implementation strategies.

Some of the emerging themes are pretty predictable, I think.  What we’re trying to do is look within these broad areas, come up with some specific strategic goals, and articulate a vision for the NTP and the National Institute of Environmental Health Sciences that will govern as we go forward over the next couple of years.
With that, I will stop.  I would be happy to take questions.

DR. AFSHARI:  Thank you.

Questions for Dr. Bucher?

I’ll start with one.  Certainly there is collaboration between NCTR and NTP around the bioassays and those studies.  In terms of some of these more peripheral research activities, how do the scientists between NCTR and NTP collaborate?  Is that under the same mechanism or are there different mechanisms for that?

DR. BUCHER:  I would say that there have been some seminar series that have been set up recently, where the NCTR has hosted a number of NIEHS scientists, principally from within the National Toxicology Program up to this point.  But we’re looking at ways to expand that into the Division of Intramural Research, where there are common interests.  I think there is obviously a lot of overlap in the kinds of research programs that we carry out.  There’s no reason why this can’t be expanded.

Financially, I think we have ways of covering those issues.

DR. AFSHARI:  That’s helpful.

Dr. Baker?

DR. BAKER:  On your 10,000-compound library, what were the criteria used to select the compounds in that library?

DR. BUCHER:  There is a publication that is being put together for that.  What we were trying to do was come up with things that we felt would be the toxicologically important chemicals.  That was the basic principle.  We started with the universe of chemicals and started throwing things out.  So you throw out polymers.  You throw out things that don’t fit within the high-throughput screening ‑‑ physicochemical characteristics that can use for high-throughput screening.  You throw out chemicals that don’t have a CAS number.  There are just an enormous number of ways.

When you do that, you get down to about 10,000 or 12,000 compounds that are commonly seen in commerce, which was a big driver.  Many of them have reasonably good databases in toxicology, which is important if you are going to make some conclusions about the knowns and push that off into the unknowns within this chemical space.
To make a long story short, we have gone through quite an extensive vetting process.  It took several years to come up with this list.  There will be a publication that outlines specifically how that happened.

DR. BAKER:  But the library also includes drugs?

DR. BUCHER:  It does include some drugs.  We had the good fortune of having some pharmaceutical companies come to us with human data from failed drugs.  They provided those drugs and that information to us, so that we can utilize that.  This is one of the first instances that anybody can remember when the pharmaceutical industry has actually come forth and has been able to understand the importance of contributing to this kind of an activity from the very beginning.  So we’re very happy with that.

DR. AFSHARI:  Any other questions?

(No response)
Thank you very much, Dr. Bucher.

I’ll dismiss you for lunch until 1:30.  We’ll squeeze Paul in at 1:30.  We will have Dr. Howard’s update on the Office of Science Coordination starting promptly at 1:30.

(Lunch recess)

AFTERNOON SESSION

DR. AFSHARI:  (Remarks in progress) -- scientific coordination.

Agenda Item:  Update from the Office of Science Coordination

DR. HOWARD:  Thank you.  I’ll try to speed up a little bit -- not too fast -- so that we can try to get back on track.

The Office of Scientific Coordination is responsible for five main things at NCTR.  One is the interagency agreement with the National Toxicology Program.  Also the director of this office is FDA liaison to the NTP, National Toxicology Program.  It’s also the home of the Nanotechnology Core Facility and the pathology contract.  As far as the project officer, the contract officer’s technical representative is housed in this office.  And there’s a little bit of research done in this office.

First, the interagency agreement.  Dr. Bucher went over the structure of the National Toxicology Program, but for those of you who don’t know, the three founding organizations of the National Toxicology Program were NCTR/ FDA, NIEHS, and NIOSH/CDC.  As a result of that, we maintain an active role in the internal deliberations and many of the activities within the National Toxicology Program.  I won’t go through what the NTP does, but it’s basically, at the request of federal agencies, to conduct toxicology studies to help make good regulatory decisions.

An interagency agreement was entered into between NCTR, FDA, and NTP/NIEHS December 10, 1992.  That was to facilitate better cooperation between the FDA and NTP on compounds of interest to the FDA.  In essence, for the studies to be conducted at NCTR, the FDA regulatory scientists -- the risk assessors and others -- would be involved in the process of deliberating what study design should be present and be privy to the data as it is being generated.  Right now we’re completing the 19th year of this interagency agreement.
The goals of the IAG, which you have already heard mentioned today, are:

∙ To conduct studies on FDA-regulated or FDA-interest chemicals and compounds.

∙ To ensure the design and the conduct of the tox studies are consistent with the needs of the FDA.  Many of these studies are not classically designed.  For instance, Dr. Beland will probably mention the furan studies, which are an unbalanced design -- 48 animals per group at the high dose, expanding to over 100 animals per dose in the low group, to give greater sensitivity at detecting a small incidence of tumors.  So we are used to doing non-standard designs.

The interagency agreement provides oversight -- there’s a committee, the Toxicology Study Selection and Review Committee, that provides oversight to ensure that the studies are conducted in the best manner.  We also ensure that the data from these studies are available, either as NTP technical reports or as scientific publications.

The organization of the interagency agreement:  There’s a nomination to the NTP.  There’s an NCTR study scientist selected or volunteered.  This Toxicology Study Selection and Review Committee, which consists of NCTR staff, NTP staff, FDA center reps, and subject-matter experts -- it’s not a public meeting, because we are deliberating internal study design within the government.  We make sure that the people who are going to need the data -- the risk assessors, like at CFSAN, like the folks in the dietary supplement field -- know exactly what we’re designing and can have input on the study design.

The final products are publications, NCTR final reports, and NTP technical reports.  Nigel Walker at NTP and I are the project officers.

This is the output to date.  In the 19th year, we have had 18 technical reports published.  This is the list of them here.  You can contact me if you want more information about the technical reports or just go to the NTP website and search for, say, riddelliine or fumonism, and you’ll see the technical report. 

There have been 198 publications since 1992, so approximately 10 or 11 publications a year.

The compounds that have been studied fall under many categories -- dietary supplements, food contaminants, endocrine-active agents, drugs and devices, AIDS therapeutics, nanoscale materials, and phototoxicology.  I’m only going to mention the ones that are currently ongoing.
∙ For the dietary supplements, Aloe vera, in the Division of Biochem Tox.  Mary Boudreau is conducting those studies.
∙ Usnic acid and Usnea lichen.  Those studies are completed and the technical reports are being written.  That’s Julian Leakey, in the Scientific Coordination Office.

∙ Bitter orange.  Deb Hansen, who was here earlier, has done the work on bitter orange, or Citrus aurantium.  Those studies are complete and are being written.

∙ Glucosamine/chondroitin sulfate, probably the most widely used dietary supplement, especially above 45 years of age.  There have been initial studies and there are follow-up studies.  Sandy Matson in OSC is doing that work.

∙ Also some work on goldenseal and berberine.

As far as food contaminants:

 ∙ The work on acrylamide has been released.  The NTP technical report has been released on that.  But also there are studies being finished on glycidamide, the primary metabolite of acrylamide.

∙ Furan  I mentioned those studies.  Dr. Beland is doing both of these.

∙ Melamine and cyanuric acid, which was a huge problem for the agency a year or so ago and is still an issue.  The work is being done by Goncalo Gamboa da Costa in Biochem Tox, also in collaboration with folks at CFSAN and CVM.

∙ A compound that a few people are interested in, bisphenol A.  Barry Delclos and Dan Doerge are doing that work, Doerge and Jeff Fisher on pharmacogenetics, physiologically based pharmacogenetic models, and Barry Delclos on toxicity of bisphenol A.  This is the one that was mentioned earlier where NIEHS extramural program grantees are involved and will be getting tissues from one of the studies on this.  We know exactly and they will know exactly how the animals are treated and can share the tissue across labs and try to eliminate some of the possible nuances of effects that are just due to differences in animal treatment.

As far as drugs and devices:

∙ Cellular telephone radiation.  There’s a large in vivo study occurring within the NTP.  That was a request several years ago by the FDA.  It took a long time to get under way because of just the physics of trying to generate cell phone radiation studies with animals in a caging system.  But there’s work ongoing in Chicago under the NTP for this, but also Syed Ali is doing work here with some of the brain tissues and also in vitro work on cell phone radiation.

∙ Triclosan, which is an antibacterial which is authorized for use in some products.  It’s a nonprescription drug.  Jia-Long Fang, at the request of CDER, is doing work on toxicity, mainly dermal toxicity of triclosan.

∙ You have already heard from Deb Hansen about oxybenzone.

∙ There is also work on DEHP, at the request of CBER.

∙ On nanoscale materials, Mary Boudreau is doing a rather significant study on subchronic toxicity of nanoscale silver.  There are a lot of people in the agency involved in that.  

∙ In the phototoxicology program, there is a repeat of part of a study on retinyl palmitate.  Mary Boudreau is also leading that.

As far as this oversight committee, the TSSRC is meeting next Tuesday and Wednesday at White Oak.  Contact me if you want more information about it.  It’s where the NTP and the NCTR folks, along with the regulatory scientists, sit down and discuss the progress of the studies.

FDA liaison to the NTP -- I’m the representative for the agency directly to the National Toxicology Program.  There is a call, for instance, this coming Thursday morning on protocol review within the program.  I participate in that, watching out for the interests of the FDA.

Dr. Jesse Goodman sits on the Executive Committee.  The chief representatives from all the health-related agencies within the U.S. government have input into the National Toxicology Program.
Also I sit on the Board of Scientific Counselors, not as a voting member, but both NCTR and NIOSH have representation on the Board of Scientific Counselors, which evaluates the direction of the NTP program.

Donna Mendrick here at the NCTR is one of the FDA reps -- there are about 10, I think, FDA reps to the Committee on Alternative Toxicological Methods, which Dr. Bucher mentioned earlier.

As far as the NanoCore Facility, in order to properly conduct toxicology and other studies in nanomaterials, it needs different methods, it needs different equipment to characterize the materials and also to understand their behavior in biological systems.  It was obvious that a core facility was needed to support the tox work at NCTR.  But also it became very apparent that the endgame of all this work is going to be the Office of Regulatory Affairs being able to go out and find these materials, where they do belong or don’t belong.  That’s why this facility is really coordinated between ORA and NCTR.

Its purpose is to provide the technical expertise and capability to support the research, not only in NCTR and ORA, but also other FDA centers, to characterize the materials, to detect them in biological and physical matrices, and then to be able to detect these in regulated products.

The concept is in the movie Field of Dreams -- if you build it, they will come.  That is what we have found out.  We are overwhelmed right now with electron microscopy requests from within the agency.  Now we know we have the right people in place, the right equipment in place.  I think we processed over 500 samples this last fiscal year, EM samples.

As far as the pathology contract, NCTR has always had a pathology contractor onsite.  Currently it’s Toxicological Pathology Associations, Incorporated.  The purpose of this contract is:

∙ To provide the expertise to conduct path exams on animals in support of the mission of NCTR.

∙ To conduct complete histological examination of tissues required for GLP and NTP specification-type studies.  There are 40-plus tissues that are required to be taken to look at as far as NTP, as far as understanding if a compound has toxicity.

∙ To provide advanced services as needed to support NCTR mission, such as clinical chemistry and immunohistochemistry.

The personnel in this project:  The project officer is Dr. Robin Stingley, OSC staff.  There are four DVM PhDs on staff, with two additional on retainer.  There are 36 technical staff and three clerical staff.

As far as NTP-IAG-supported studies, there were 1,029 animals necropsied in FY 2011 and 1,088 cases read.  As far as non-IAG -- just FDA/NCTR studies -- there were almost 1,500 animals necropsied and 1,000 cases read.  If you look at the distribution of this, approximately 59 percent of the necropsies were NCTR/FDA, whereas 41 percent were related to this interagency program, about half and half on the cases read, and as far as personnel time spent on these projects, about 50/50.
So this pathology contract -- about half its time is for interagency agreement studies with NTP and about half for other projects at NCTR.
Toxicology study support:  There are a few researchers in the Office of Scientific Coordination that are conducting tox studies.  Julian Leakey, as I mentioned, is finishing up the glucosamine/chondroitin sulfate studies -- there is an acute and a subchronic study, and it’s being written up -- as well as the usnic acid and Usnea lichen study.  Dr. Sandra Matson is following up these glucosamine studies with a proposed chronic study in rats and mice.  She is also involved in a collaborative with the National Cancer Institute’s Nanotechnology Characterization Lab to look at pharmacokinetics of a particular nano-drug in primates.  Dr. Yongbin Zhang is doing studies on nanogold and nanoscale materials and dermal penetration.
As far as staffing, about half the staff -- there are four people dedicated to the interagency agreement.  There are five other staff members in the office and six people currently here, two we have proposed supporting the nanotechnology effort.

Thank you.

DR. AFSHARI:  Thank you, Paul.

On that last chart, where does all the staff in the pathology group fall?  

DR. HOWARD:  That’s totally separate.  Robin Stingley is the project officer.  The question is, where does a contract like that reside within the architecture of NCTR.  We have it right now under the Office of Scientific Coordination, because that’s where it is really being administered.  

Organizationally, Dr. Slikker, I don’t know if it would go -- it was under Vet Services, because that’s where the project officer was.  But then it moved under Scientific Coordination.  The thought was that since a lot of the work is interagency agreement work, it would make sense to have both the pathology contract and the interagency agreement in the same office, so that we would make sure that those needs would be met.  

As you see, the work is really split 50/50 between NTP interagency agreement studies and other studies.  I guess behind her would be those 36 people.

DR. AFSHARI:  But all of that would come under your direction?

DR. HOWARD:  Really, the direction of a contract is by the contract officer and the project officer.  It’s directed by those two.  It’s illegal for me or anyone on staff to go and say, I want you to do this.  It has to work through the contracting officer.  It’s really driven by their mission.  It’s driven by the statement of work that they have in a contract.  The contractor really is self-running.  They already know for FY12 what studies are coming in, because all these studies are prearranged.  They know what they are doing as far as the pathology.  So they are not directed as much as there is oversight from a contract officer and project officer.

Does that make sense?

DR. AFSHARI:  Yes.  The reason I was asking the question is just around technology development for the pathology labs.  Does that have to come through contracts and through your office here or is that directed separately?

DR. HOWARD:  If it involves capital equipment or if it involves increased money, it comes through my office.  For instance, we have a request in for a particular new clinical chemistry analyzer.  That request came from me to Dr. Slikker, but it’s obvious that it’s dedicated to support this contract.

As far as technology, it’s driven from two directions.  It’s driven from the four DVM PhDs knowing what’s happening in the field and knowing what they need to do to enhance their capability and apply it to our studies.  It also comes from investigators.  For instance, one of the things that we know is coming is 5-nanometer nanogold-labeled antibodies.  Now you can zero in precisely on where that antibody is bound on a membrane surface or intracellularly.  They recognized that.  An investigator asked about it.  So they are looking at developing that technology.  So the technological advances are either by their profession or by investigators here saying we need this.

DR. AFSHARI:  Thank you.

Other questions for Dr. Howard on the Office of Scientific Coordination?

(No response)
I guess that was crystal-clear.  Thank you.

We’re going to keep Dr. Howard here to give us an overview of the NanoCore Facility.
Agenda Item:  Overview of the NanoCore Facility

DR. HOWARD:  Thank you.

I have found that this is one of the hardest talks to put together -- I don’t know how the division directors do it -- to condense one and a half days into a 15-minute presentation or 20-minute presentation.  I found this very, very difficult.

DR. AFSHARI:  You have 30 minutes.

DR. HOWARD:  I know, but I scheduled 20 in my brain -- also knowing that we would probably be behind time.

This is just a summary of the presentation.  If you are interested in the documents that were presented to the full subcommittee, I guess they could be made available. 
This is an outline of the one and a half days that were spent here.  There was a welcome and purpose.  There was an overview by me on the core facility and the NCTR mission.  A lot of that is pulled into this talk.  There was an overview of the NanoCore Facility and its role in the ORA mission.  

I need to make a point on that.  This is a joint facility between NCTR and ORA.  You have to recognize the fact that everything that is happening right now in CDER, in CBER, in CDRH is eventually going to impact ORA.  You are going to be asked to go out and answer the question, is there still nanosilver on this bandage or is it all ionic silver?  That’s a question that is probably going to be addressed to ORA.  Or in this manufacturing process, where they are supposed to be making abraxane at 127 nanometers plus or minus 10, is this still 127 nanometers plus or minus 10 in the formulation?  

Eventually, all this nano is going to hit ORA.  So the idea was for ORA to be involved with us as we are developing this technology so that, when they are asked by the centers to go out and do market surveys or field surveys, they would have the tools and technology already ready to do it, and not have to then turn around and develop a method.  It’s to get ORA ahead of the game on nanotechnology.

Then there was an overview from Carlos Pena, who is in the Office of the Commissioner, on agency-wide nanotech activities.  Dr. Nigel Walker, from NIEHS, talked about how this fits into the overall NIEHS scheme on nanotechnology work.  Then there were details from me on the core facility, Dr. Angel Paredes on electron microscopy efforts, and then Dr. Thilak Mudalidge, from ORA, on the other analyses, as we call them -- everything other than EM that’s involved in nanotechnology.

Each of the centers that was present -- they were all present except for Tobacco -- talked about their nanotechnology needs and activities.  Then we heard research projects from various investigators, from various different divisions at NCTR.  This was not all-encompassing.  Some of these were picked because they either have mature studies or they have very new studies and could use the advice of the committee.  So there was a sampling of nano projects.

As far as a timeline, we have been doing nanotechnology research out here since 2005 or so -- work that we did in collaboration with Bob Brunow at CFSAN looking at dermal penetration of quantum dots and also with Nekesa Sadray (phonetic) and colleagues at CDER looking at dermal penetration of sunscreen, titanium dioxide, and also Syed Ali had been working with Wright-Patterson Air Force Base -- and colleagues -- looking at toxicity of nanoscale materials both in vitro and in vivo.  We had been doing a lot of this work.  But as we all learned, in nanotechnology the tools you need to really -- the tools were catching up with the research, in that you had to have these advanced tools in order to have publishable research.
So there were discussions regarding the NanoCore in 2008.  Equipment needs were identified.  We just didn’t dream these up.  We went and sneaked views at many different nanotechnology core facilities at universities, at NCI, to determine what they had, what we need to equip us, and used that as our initial equipment purchase list.  Then the NanoCore was established.

The 200-kV TEM -- if you want to see this equipment, we can have a tour tomorrow -- was purchased, which is good for both materials science and biological science.  Equipment needs were redefined.  

One thing that happened was that Dr. Bucher and Dr. Linda Birnbaum saw the utility of the facility we were building and how it would have an impact on IAG studies here at NCTR and infused some ARRA funds in 2010 to help augment what we were developing.

The SEM was purchased.  Then we started hiring personnel in 2010.  

I have to make this comment.  Scott McNeil and I have had a running argument since 2009:  Do you get the equipment and then get the people or do you get the people and then get the equipment?  My position is that you get the equipment and then you can lure in the people, rather than hire the people and promise them that they will get the equipment.  It has worked, I believe, what we have done.  We got the equipment and then hired in the people.

For those who aren’t aware, starting in the summer of 2009 -- and the money came in FY11 -- was the FDA Modernizing Science -- that wasn’t an act.  That was a thrust from the FDA.  Part of this was a nanotechnology initiative within that thrust.  Both NCTR and ORA put forth documentation in 2009 of what our needs were.  That money came in FY11 and was used to purchase the second TEM, to hire in the personnel.  We now have five FTEs on the NCTR side and three FTEs on the ORA side, to accomplish this mission.

How is it organized?  There are really co-leads on this.  Dr. Sean Linder at ORA and I, at NCTR, co-lead this.  It has worked very well so far.

We have an Electron Microscopy Group, which has Dr. Paredes, who we snatched from the University of Texas Health Science Center, an electron microscopist, who is leading the group Yvonne Jones, who has over 20 years of experience with tissue processing for EM, and Adam Keasling, a master’s student out of Tennessee, who just graduated, who is really catching on and learning all of these techniques.  So we have a very good group right now.
As far as the -- I love this name -- Particle and Elemental Analysis, and Spectroscopy Group -- they call themselves “the nano-PEAS” -- we were able to get Candice Cunningham, just hired this July, and Lindsey Pack, this last July.  Candice we got out of EPA, Lindsey out of the health department here.  Then we also hired Yongbin Zhang as a staff fellow -- actually, we snatched him out of Syed Ali’s lab -- who has very good training in nanomaterials.

So we have a good group, EM on this side and everything else on this side, which his all the particle analysis.

Then on the ORA side, Sean Linder leads that group.  He has Thilak Mudalige, who came from Brookhaven National Labs, with a lot of experience in nanomaterial characterization, Germarie Sanchez-Pomales, who just came from NIST.  She had done a two-year postdoc at NIST.  Jin-He Lim is a graduate out of the University of New Orleans, just got her PhD, and Ji-Young Park.  She just came on, I think, last week.

We are more biology-oriented.  This group is more chemistry- and materials science-oriented, which makes sense if you think about what ORA is going to be asked to do as far as determining particles in FDA-regulated products.

The six Ps we went over in the presentation.  I won’t have time to do a lot on this, but the six Ps are the purpose, the personnel, the property, procedures, prioritization, and the protocol, and then the research projects.  We went through these in the presentation.  The property was reviewed in much greater detail at the subcommittee meeting.  I’m going to go through all of the property, but, trust me, we have the right collection of tools to be able to do what we need to do to fully characterize and detect nanomaterials.

I’m not going to review the research projects, because those were reviewed.

 As far as the purpose, there are really three things you have to think of.  One is nanomaterial characterization.  If you don’t know what you are putting in solution, you will not get it published and you can’t interpret what you have.  In fact, I venture to say that if you think about what we did as research scientists years ago -- we would take benzo(a)pyrene, which has a water solubility of about zero, and DMSO, we would swirl it around in the Ames assay and squirt it in, and in our mind, we had individual BAP molecules floating around, interacting with the cell.  Nothing may be further from the truth.  Those were probably nano-emulsions.  
In this day and age, with nanomaterials, you have to know what your material is doing in solution.  You can’t just put a nanomaterial in, test it, and get a result.  You have to thoroughly characterize it.

Also to support the toxicology studies -- there is a biological effect.  Did my nanomaterial get to that tissue?  It’s one study we are helping to support right now.  Did they nanomaterial they administered get to the material and cause an effect?  If the nanomaterial didn’t get to the target site, then there’s not a nanomaterial effect, perhaps.  It’s to quantify in the tissues and also in cell culture, is the material getting in?

Think of this.  If you put a 5-nanometer particle in a tissue culture dish with media and you put a 50-nanometer particle in there, the 50-nanometer particles are going to settle down on top of the cell surface.  The 5-nanometer will stay suspended because of Brownian motion.  What’s your dosimetric?  Is it the amount you put in the solution?  Is it the amount that’s in contact with the cells?  Is it the amount that’s taken up by the cells?  This is what is being faced in nanotoxicology, understanding in more detail the dosimetric.  We have the technology to do that.

Finally -- but not lastly -- is to enable ORA to regulate a product surveillance.  There is a wave of products coming at ORA somewhere down the road.

Again, this is a joint facility between NCTR and ORA, but also available to the other FDA centers.

As far as the personnel, I have already mentioned them.  Yvonne came on in 2010.  Everyone else was really in 2011.  Yongbin came late in 2010.  Our staff is relatively new onsite.

The same thing with the ARL group.  I don’t have the dates on here.  Thilak came as a Commissioner’s Fellow and is now a staff fellow.  Everyone else is within the last couple of months.  So a lot of relative new hires here.

As far as what these groups do, the EM group has the personnel, equipment, and procedures for electron microscopy, which is more daunting than I realized.  The difference between materials science electron microscopy and biological electron microscopy is quite distinct.  Also the right procedures we have for particle size analysis, detecting elemental materials.  If you have nanosilver, you can chase it based on the silver content.  If you have a carbon nanotube, IC-MS will help you -- but to know these things and to know how this equipment works and how it can be used.  

So it’s really to meet the needs of NCTR, ORA, and the FDA.

This is a key slide as far as why we have what we have and what we are doing.  This is what is referred to as the minimum characterization that’s needed to understand what a nanomaterial is doing in a biological system.  You have to know average particle size and the size distribution.  Is it 10 nanometers plus or minus 2 or 10 nanometers plus or minus 10 nanometers?  What is the particle size distribution? 

What about the agglomeration and aggregation state?  If you take 20-nanometer TiO2 -- I don’t care how you do it -- and you put it in a water-based solution, you are going to have 300- to 500-nanometer aggregates.  It’s going to aggregate.  So you have to understand that.
Shape:  Is it a cigar or is it a sphere?  What is the shape, and does it have a biological difference?

On and on and on -- chemical composition and purity, crystal structure will have an impact on the surface chemistry, the surface area.  A 23- to 25-nanometer material should have a surface of about 50 square meters per gram.  We measure that.  If it’s not 50 square meters per gram, there’s something wrong.  It’s contaminated.  It’s not the right size.  So you have to understand this as a check on your particle size.

Surface chemistry, surface charge, stability in bulk.  Mary Boudreau is doing work right now with nanosilver.  We’re doing long-term study analysis on that nanosilver, to ask the question, how long is it stable in solution?  It comes as an ascorbate-stabilized solution.

One that’s really important -- I really have to credit the CDRH folks for really highlighting this and pounding the mantra of this drum -- is endotoxin contamination.  It is a serious issue in toxicology.  When you make these nanoparticles, if they are made in a chemistry lab -- I’m not knocking chemists, because I am one -- you don’t worry about endotoxin in bacteria.  If you happen to use autoclave water that has Pseudomonas in it, which is easy to grow, as I found out, with water we used for HPLC -- about a week in that reservoir, and you’re growing pseudomonads.  What do you do, as a chemist?  You autoclave the water so they are all dead, at least.  Well, you have created cell wall debris.  If you use that water to make your nanoparticles that are the right size, the endotoxin is just going to wrap on the surface.  Now if you do a dose response and you put one dose, two doses, three doses, five doses of your nanoparticle in there and you see toxicity, you say the nanoparticle is toxic.  No.  You are just having also the same dose response of endotoxin.
So you have to be very aware of endotoxin.  We have the assays going.  Yongbin Zhang has those going in our facility, and I know they are also going in CDER and several other places.  It’s one of the things that we tell investigators, you have to know this before you do a toxicology study.

What equipment do we have, and why do we have it?  If I take the same list of the minimum characterization properties and put that list on here, then it explains to you why we have the different pieces of equipment we have.  For instance, we have two transmission electron microscopes -- one is here, one is on the way -- which allow us to do particle size and size distribution, the shape, chemical composition and purity through EDS analysis, et cetera, et cetera.  For looking at the agglomeration state and aggregation state, we have SEM, AFM, and also particle size analysis that we can bring to bear on it.  

You have to use multiple techniques.  Each technique, as was pointed out in the overview to the subcommittee, has its advantages and has its disadvantages.  The most notable one is that with some particle size analyzers that use dynamic light scattering (DLS), if you have several large particles and a lot of smaller particles, with DLS, you will not see it.  You won’t see the small particles.  In fact, we mixed 30-nanometer gold and 10-nanometer gold together, and until the 10-nanometer gold was present in a 9-to-1 ratio the 30-nanometer gold, we never saw it.  

So it has its fundamental flaw.  If you have a monodispersed solution, it’s very good, but if you have polydispersity, you’ll miss it.  You have to know the limitations of these techniques and use multiple techniques to determine the same property.  So that’s the way we have built the facility.

Basically, with electron microscopy, we have a 200-kilovolt and a 100-kilovolt instrument that is on the way.  They both have EDS, which allows you to interrogate, where the beam is, what elements are present.  Is that dark sphere gold that I put in the cells or is it a melanosome?  We also have cryo capability, so you can look at proteins and other things. 

The scanning electron microscope we have is the Jeol 6610.  It has a very good resolution.  It’s capable of cryo.  It has both EDS and WDS.  With EDS, you can say what element is here, and it will give you signals.  With WDS, you say, where is silver?  You zero in on the silver X-ray emission and then map the samples.

Support:  What you need for biological samples, ultramicrotomes, sputter coater, carbon evaporator -- all the support equipment you need to do biologically based electron microscopy.
As far as particle size analysis, we deliberately have multiplicity of instruments to give us overlapping strengths and weaknesses.  For instance, for the dynamic light scatter, we have a Malvern.  For particle tracking, the Nanosight is basically a high-resolution camera tracking into particles.  According to the Einstein-Stokes equation, if you know the viscosity and the temperature, and can track the particle by movement length, you can calculate its average size.  Two different principles; they should match if they are both measuring the same thing.

We have several other instruments to allow us to determine particle size, including atomic force microscope ‑‑ the Veeco is onsite, the Asylum is coming -- zeta potential, which measures the charge on the surface -- the reason it may not go into cells is that it may be highly charged -- you need to know that -- and viscosity.

Surface area:  We have one instrument that does that.

Elemental analysis:  We have several ICP-mass specs.  We have two Agilent systems and one Thermo-Fisher system.  The Division of Biochem Toxicology also has a Thermo-Fisher system similar to ours.  We can determine the elemental analysis of any tissue or sample you give us, as well as going with laser ablation, to say, how much silver is in the glomerulus versus the tubules?  We can sample that way.

We’re using a combination.  Dr. Thilak Mudalige had a great slide set on how this works.  Basically, you can see the advantage, in that we can use asymmetric field-flow fractionation, which allows you to separate things based on size and charge combination, introduce that into the ICP-mass spec, and say, how big is my particle I just took out of these cells?

There is work I’m familiar with where they are showing, with AFFF and ICP-mass spec, that nanosilver, when it sits in a cell, starts dissolving, because they can see their particles become smaller and smaller with time.  You need this kind of instrumentation to do that.

You can do elemental analysis with electron microscopes.  Also we have an X-ray fluorescence spectrometer.

As far as spectroscopy, all the tools you need as far as UV-VIS, fluorescence, and near- and mid-IR, plus we have a confocal Raman that also has FTIR on it.

Separation technologies:  ultracentrifugation, HPLC, and AFFF.



 We have multiple tools that we would use to answer the question, did it get into your cells in culture or did that nanoparticle go to the liver or to the spleen in an animal?  I won’t bore you with the details.  If you are interested, I can talk more about that.

As far as procedures, we are using the professional experience of our staff to develop SOPs for the procedures.  For instance, Yvonne Jones has over 25 years of experience in ultramicrotome use to process tissues for EM.  She has written the SOPs.  But also we get publications from expert groups, such as NIST.  The NCL laboratories have published I don’t know how many SOPs on their websites, and they are very, very, very good.  We use those, as well as documents from others.
There is right now work that is being published out of several laboratories on individual particle ICP-MS.  In other words, you dilute the sample enough where you see the individual nanoparticle come to the ICP-mass spec and you quantify it based on the amount of mass detected.  That is not in any SOPs, but is certainly something we’re looking at as applying, and standards measurements.

As far as standards, we’re using where possible standard reference materials from NIST or NIST-traceable standards -- all of our ICP-mass specs use NIST-traceable standards -- and other sources to understand the accuracy of the methodology we have.

One thing you need to keep in mind, though, is that there is only one NIST standard reference material, and that is the 10-, 30-, and 60-nanometer gold.  There are also the polystyrene standards.  But as far as standard nanomaterials, there is only gold standard right now.  There are no other standards.

As far as protocol review, one thing I shared at the site visit was that if a research project is approved, it’s a priority to the NanoCore Facility.  Unfortunately, we have been overwhelmed, and so we’re having to do a little bit of triaging.  We have more work than we can handle at the moment with the staff we have.  We have to now evaluate, does the project meet research and regulatory needs of the other centers, or other needs?  Do we have the appropriate equipment and expertise to conduct the study?  Do we have enough personnel time for the study?  Someone just submitted a study to us, and out of my five and a half FTEs working in the facility, it’s going to take a full FTE this year to do the work.  Do we have the staffing to do it?

We’re looking at issues like this.  In fact, as a follow-up to the committee meeting, we have developed -- for any of you who have ever submitted a protocol in the NCTR system, you submit your almost-NIH-grant-like protocol, and then there are support forms.  There is an animal care support form.  There’s a radiation safety support form.  There are other support forms.  There’s now a nanotechnology support form.  We interact with the investigator and make sure we understand what they need so that we can properly figure out how to support their study.  That is actually something that has occurred since that subcommittee visit in August.  It’s available on the drop box to investigators.

As far as how you do work at NCTR, someone in the agency sees a data gap -- for instance, cell phone radiation was mentioned -- there’s a data gap identified by one of the centers, and that’s communicated to us, from anyone in the organization.  It can be NTP or FDA.  Then the investigator communicates with that agency and determines a protocol.  It can also be investigator-initiated or stakeholder-suggested, from other organizations.  Once you identify the protocol and develop it, there’s resource identification and allocation.  Dr. Slikker looks at it, as well as all the support groups in NCTR, and asks the question, can we afford to do this?  Do we have the animal space?  Do we have the animals available?  Do we have the resources?
Once that’s done, there is an experimental plan developed.  The experiment is conducted, the results are communicated, and then we go around and around through this cycle, with input from the SAB.
What nano has done now is, at the same, we are doing a resource evaluation for every project.  One project right now consumes every Wednesday and Thursday, both in EM and in the particle size analysis.  That’s the nanosilver study.  It just takes that much effort.  But we have the resources to do it right now.

So we look at the impact.  We are part of the overall evaluation process.

As far as future plans and what’s happening, what we communicated -- since the subcommittee visit, the FDA entered into a memorandum of understanding with the state of Arkansas.  Dr. Slikker mentioned that this morning.  That is going to have an impact on the Nanotechnology Core Facility, because now we’re going to be reach out across the state.  We already have.  We have been doing work with other institutions in the state.  But it’s going to allow that to a greater extent, to meet FDA’s missions.

We still have positions to fill.  I’ll have a meeting with Dr. Slikker and hopefully we can fill these positions to get up to full strength.

As far as property, the only significant addition we need to our stable of equipment and tools is a FEG SEM to give us higher resolution.  If you were here at the subcommittee, you saw an excellent presentation from Angel Paredes about the Gatan 3View.  Just imagine a piece of tissue that would be a millimeter by a millimeter by a millimeter -- or it can be slightly larger -- and you do an SEM image and slice off 50 nanometers, SEM image, slice off, SEM image.  You do this sequentially, and you build up a stack of what would be equivalent to TEM images, but in the thousands.  Then you can recombine that and look at that tissue electronically, with a computer program, in any aspect.  You can highlight nanomaterials.  It will query the system, identify them, and then you can go in and highlight them.  It’s an excellent technique for biological samples.  We’re requesting the FEG SEM, because you need a field emission gun to do this, and hopefully a Gatan 3View.
We’re continuing to establish SOPs.  We are reviewing protocols now with the principal investigators using our review sheet.

Two other things we’re focusing on, both on the NCTR side and on the ORA side, are the issue of dosimetrics and the issue of ionization of nanomaterials in test systems.  We have had a discussion with one of the investigators.  This is a critical need in in vitro studies.  If you put X nanomaterial in solution and it all becomes ionic, you might as well just test the ionic species.  If you have copper nanomaterial and you put it in and it’s immediately copper sulfate, you are just testing the toxicity of copper sulfate and not a nanomaterial.  So that type of investigation is the direction we’re going.

That’s it.

DR. AFSHARI:  Thank you.

Let’s open this up for questions, first from the SAB members.  I’ll get it started.

Paul, can you give us a sense of, when you look out to your collaborators, generally who is on the top five list in terms of external collaborations and partners for the NanoCore?

DR. HOWARD:  I hadn’t thought of that way.  The National Toxicology Program is in that top five.  The University of Arkansas at Little Rock has done a lot of work.  Wright-Patterson Air Force Base and the US Air Force have done a lot of work with Syed.  Several of the centers, combined together -- we’re in discussion with several of the centers right now on projects.  But also, if you think back, we have done a lot of work with both CFSAN and CDER historically in the nano field.  The last would be NCI/NCL, the Nanotechnology Characterization Lab, which we are doing one project with, but we’re having many more discussions.

Let me explain that just real quick.  For instance, they are having an issue with cryo TEM at the NCL.  They are just having an issue with icing on the samples.  It’s one thing you want to avoid, your sample coming into contact with atmospheric moisture and icing up.  So Angel has been in conversations with them about going up and helping them with their procedures on how they are doing that.

At the same time, they are in discussion with us about teaching us nano immunohistochemistry, where we are going to couple the 5-nanometer gold and do immunohistochemistry using that gold.  They have that method established.

So it’s more of a method swapping than just generation of data with NCI.

DR. AFSHARI:  Dr. Burchiel.

DR. BURCHIEL:  On SOPs, as you are now validating the equipment and running your standards and the like -- you were saying NCL has SOPs that you have benefited from ‑‑ are you able to make those SOPs available on your website to investigators in an open way, nonproprietary, so that other people can benefit from what you are learning?
DR. HOWARD:  That’s an excellent suggestion.  I hadn’t thought of that.  I really hadn’t.  I have thought of that within the agency, making it available.  I know there’s a high-resolution ICP-MS at CFSAN.  There’s also an ICP-mass spec being purchased to go at CDRH to be part of their White Oak core facility.  There is also an older ICP-mass spec at CVM.

But I hadn’t thought of that.  That’s an excellent suggestion, to do that.

You mentioned a bad word.  That’s the word “validation.”  It means something in a regulatory context.  We are standardizing our methods against standards.  Validation is a different scenario.  I have had offline comments with NIST about validation runs.  We participated in a validation of surface area analysis, BET analysis.  There were 20 labs involved in that, validating an SOP that they were putting out.  We did very well in that round robin.
That is something that the subcommittee pointed out that we are definitely targeting, getting involved in standards methods development.

DR. DOW-EDWARDS:  You didn’t really give details on the individual projects.  I understand the time limitations.  But I have a question.  Do you have any projects or have you considered any in interaction of nanoparticles with developing tissues and how either developing or rapidly turning-over tissues might vary compared to normal tissue?

DR. HOWARD:  Yes, there are several people who are aware of that and have been considering that.  There is also some work being done with stem cells in culture and other cells in culture.  It is certainly part of a toxicology portfolio.  If you are going to look at the overall toxicity of a material, you are going to look at the developmental windows.  It is definitely being considered, yes.

DR. AFSHARI:  Dr. Baker.

DR. BAKER:  You said you are getting overwhelmed with requests now.  What programs are you considering not performing?

DR. HOWARD:  I refuse to answer that on the basis that it may incriminate me.  Actually, what we are doing is being more realistic, I think, with time expectations.  Instead of saying, yes, we can get to it next week, Dr. Paredes has a nice program of scheduling when samples come in and when we can get to them.  We can now be honest with them and say -- we look at our schedule -- it’s going to be three months before we can get to this.  If it’s something that is critical, we might squeeze it in here.  But we’re being more realistic.

One thing that is going to help an awful lot -- right now we are talking about one TEM, the 200-kilovolt TEM, which we are running at 80 kilovolts for biological samples.  When the 12-kV TEM comes in, which will be in the February-March timeframe, it’s going to double our capacity.  But more importantly, we’ll be able to train postdocs in those investigators’ labs to go run it at night if they want to or whenever they want to.  It will give us the advantage that we can use their personnel to accomplish the task and just make sure that they are correctly trained.

DR. BAKER:  So you are saying, wait, not no.

DR. HOWARD:  We haven’t said no to anybody.  We have said it’s going to take X amount of time.

DR. AFSHARI:  You mentioned the MOU and the funding potentially coming in from the state of Arkansas.  Do you see, in terms of how the current mission is for the core, changing as a response to those new governances or new -- it’s not legislation, but new commitments.
DR. HOWARD:  It’s more of a commitment.  And I don’t see it changing a lot.  The advantage we have is that the facility at UALR is more of a materials science-oriented facility, their nanotechnology, although they are doing some biological applications.  In fact, I was there yesterday, and we have swapped personnel for us to help train with some of the ultramicrotomy.  They want to do more of that.

The facility at White Oak is going to be more materials science-oriented than biological science-oriented.  We’re still going to have a unique niche between UALR and White Oak, and also the University of Arkansas at Fayetteville.  They have a fabulous new building, with lots of new equipment, but they are more materials science-oriented.

So I see us being able to partner with them.  We may be able to shuttle to the White Oak or shuttle to them some basic materials science analysis while we pick up more tissue analysis.  I see something like that happening.  But most of this is still going to involve NCTR investigators and ORA investigators.  It’s not like I’m going to be doing a lot of work for another institution.  It will still involve NCTR or ORA investigators as collaborators on the projects.  It will still involve our staff under our review process.

Did that answer your questions?

DR. AFSHARI:  Yes.

DR. HOWARD:  The nice thing it does, I think, is that it more formalizes a teaching and training program with the state.  Right now, as a result of this MOU, they are looking at a certificate program, followed by a master’s degree program in regulatory science.  That will bring students, it will bring postdocs, and it will give an advantage for recruiting people here.  I see that as a bigger advantage, being able to attract personnel and also postdocs to the facility.

DR. SLIKKER:  Just one quick question, Paul.  I think there is also some work going on with using some of the MRI capabilities here to also advance the opportunity to look for nanomaterials in certain situations.  Is that correct?

DR. HOWARD:  Yes, and that’s something that -- first of all, the worst thing you could do is go out and Google “nanotechnology.”  Your computer is going to lock up.  It’s just unbelievable, the number of publications in the last 10 years on it, especially in the last three or four.  One of the issues is using nanoparticles -- and I know CDRH has probably seen a lot of this -- using gadolinium and iron and other nanoparticles as contrast agents.  The issue that’s going on there is what they are packaging with it.  They are packaging it with different cell surfaces, different reagents, different targeting ligands to send them to different organs or different tissues.



DR COLATSKY:  For the record, that’s a CDER issue.

DR. HOWARD:  Oh, I’m sorry, right.  The imaging device is you, but the diagnosis is CDER.

We have seen one protocol, maybe two on this here at NCTR.  It’s an obvious next step is, if the particle has the right magnetic properties, to use MRI to find it.

DR. COLATSKY:  Very impressive, Paul.  It’s a lot of capability.  I just have one question and one comment. 

In your SOPs and in the protocols that you review, it seems like you are right now focused on characterization.  But there are also problems with interference, assay interference, with biological activities that investigators probably need to be aware of.  Does part of your mission involve coaching investigators on how to do their experiments better, based on what you know?
DR. HOWARD:  Yes.  We have just started this about a month ago, where we sit down with the investigator and ask him these fundamental questions, like, do you know that you are not going to be able to use your cell scanner because the gold is going to interfere, and things like that.  Yes, we, as best as we know, try to educate them on that -- but also to be aware of it ourselves.  For instance, with the endotoxin analysis, there are certain nanoparticles you just simply cannot run in that for the UV-VIS part because they interfere with the assay.  You have to go to one of the other aspects of that assay.

DR. COLATSKY:  The comment is that we recently held a review of our nanoparticle research in our division, and the one message that came through clearly from the CDER reviewers, the pharm tox reviewers, was that it would be really important to collect what we know today about nanoparticle safety and put it in one place.  I don’t want to add to your burden or the burden of building more knowledge bases, but right now there is a huge literature, and the literature is fraught with characterization issues, assay issues, interference issues, et cetera.  The idea of clarifying that, at least in some rudimentary form, for what a reviewer can believe seems to be very important.

DR. HOWARD:  I’m glad you brought that up, Dr. Colatsky.  At the FDA training program we had, where we had seminar speakers coming in in the nano field over the last six months, Bernadene Magnuson gave a talk on this very issue, on a quality analysis of publications out there.  They have had this published for about a year now.  I don’t know if it has held traction.  The problem is the journals.  The journals refuse to hold the characterization criteria up against the publications.

David Warheit, who was on the subcommittee, does not hold back on those criteria.  He’ll let you know very quickly in your manuscript or even in some of our presentations that you are not meeting the minimum characterization criteria.

It’s really at the journal level.  Bernadene does have a publication out there, which we might consider inside the agency using as a way of vetting and sort of categorizing these studies.  That’s going to be a lot of work, though.

DR. AFSHARI:  Thank you very much.

What we’re going to do right now is take a break until 2:40.  I’m going to recommend that you get some caffeine and do some stretching exercises.

(Brief recess)

Agenda Item:  Presentation of the NanoCore Subcommittee Report and Discussion 
DR. AFSHARI:  I expect that both of the next topics will be highly interactive and will yield a lot of discussion.  For those who are on the periphery, if there are still seats left at the table when we get to those parts, definitely feel welcome to sit at the table and grab a microphone.

The first thing that we’re going to do here this afternoon is go through the report from the review of the NanoCore.  The review was held in August, right next to the Global Summit on Regulatory Science and following the 40th anniversary.  So it was a real special time here in August at NCTR, and I was privileged to be able to be here and participate in all three events.  I actually spent a whole week here in Arkansas.  So I got to do some sightseeing for a change as well, which was nice.

I do want to acknowledge my fellow SAB members who also were here with me for that core. 

I didn’t prepare slides.  Hopefully most of you have the report with you.  I was just going to walk through various aspects of the report.  I thought there was no point to just taking it all and putting it to slides.

What you can see highlighted in yellow are the SAB members who participated in the core review.  The four lower names -- Dr. Martin Philbert, Scott McNeil, David Warheit, and Greg Salamo -- were our ad hoc experts, who have expertise in the area of nanotechnology, who spent the two days with us in the review and guided us, as an SAB, in terms of the recommendations that you see in the report.

Before I get going on the meat of the report, I want to provide some context for you in terms of the strategy for the report.  It was in some ways a bit of an experiment.  Traditionally, most of the reviews that we have conducted, at least as long as I have been on the Board, have been around various divisions within NCTR and their collaborative work.  What we decided to do here -- the NanoCore is not a formal division, so to speak, here at NCTR.  It was actually, as you saw from Paul’s talk, really in its infancy.  So this review wasn’t so much of a look-back “where have you been,” but more, where do you need to go in the future, and how can we as an SAB really help provide some guidance and the framework for a successful core moving forward?  A big part of the review was actually similar to what we are trying to do here in this annual meeting, which is to hear from the various center reps, from various aspects of FDA, and collaborators of NCTR to understand what their needs were and to hopefully provide a framework for those needs and then be able to make some recommendations around that.
We were fortunate that we had a number of esteemed colleagues and guests, many of whom came back here today, who provided some perspective on their needs and where they saw nanotechnology in terms of their future.  You will see those summarized in the report.

What I would like to do is just go ahead and move forward in terms of summarizing here.  The key components of the review were:

∙ To determine the leading needs of FDA in the area of nanotechnology.

∙ To understand how projects are organized and developed within the core.  You have already heard a little bit of that from Dr. Howard.

∙ To look at the current plans for facility and staffing.

∙ We also had the opportunity, as Dr. Howard outlined, to hear some highlights from various ongoing and proposed research projects.

One of the things I would like to tell you is that you will not see individual comments around those projects as part of this report.  We provided that feedback in real time during the meeting and decided to not put those into the report.  We really kept the summary recommendations at a very high level in terms of organization and structure and framework.  When we get back to the discussion section, if folks feel differently that we need to modify the report to include any of that, we certainly have the CD recording and all the notes that we have, and we could go back and add some of that.  I’ll be interested to hear some feedback on that particular point as we go through this.

Again, most of the projects that we heard were already committed to, were ongoing, and we felt like it was better to provide the framework for moving forward than to spend too much time and detail looking at the individual nuances of the projects.

From that point of view, it was a pretty succinct report.  The hope was that by making it a little bit shorter and a little bit more integrated, everybody would read it.  Hopefully everybody had a chance to, coming into this review.

The first thing that the report focuses on is, what are the perceived key FDA needs in nanotechnology?  This is just clarified in the sense that this is what we heard as a Scientific Advisory Board during that meeting.  For those of you around the table, you may look at this and want to provide some comments or perspective to Dr. Slikker in terms of your view, from where you sit today, in terms of these key needs.

Let me just walk you through these.

First, risk assessment research should really be driven in terms of the projects to primarily inform FDA decision-making, and that should be where the priority of work lies.  I’ll come back to this later.  As you heard from Dr. Howard, the core was facilitated and the theme had been, if you build it, they will come.  I think that’s what we saw.  As you heard, there are a lot of projects coming, a lot of things that the core is busy doing, but the overall theme that you will see from this report is that the SAB felt like there should be a priority to that research, and that priority should be based on regulatory needs.
They are outlined here in a number of bullet points.  There are a number of basic research needs that the NCTR core is poised to help address.  That is really understanding the interaction between the physical properties of the nanomaterial and the effect that they elicit in biological effects.  You heard from Dr. Howard earlier about the expertise being in interactions with tissues.  Definitely the Board supported that view.

Things around dosimetry and biological distribution are not trivial.  They are novel in terms of how nanomaterials are approached.  Again, there is a need, probably, for some basic research and some investment to understand that.

There were some discussions around standardization.  You heard from Dr. Howard some of the activities that the core has been doing around developing standards.  As FDA has labs in White Oak and there are also government agencies within NIST and NCI, there was a strong directive that there should be efforts to collectively standardize across these groups, so that the data from one research group to the other could be easily compared and expanded.  Without some focused effort to do that and really document those practices and make sure that the groups were aligned, there could be opportunity for challenges down the road.  It was felt that the NCTR core here is really poised to be a leader in that standardization.

Exposure detection:  How do you, down the road, measure nanomaterials?  With the overlap with the foods initiatives within the FDA, looking at migration of nanoparticles into foodstuffs and the potential into people is something where NCTR has an opportunity to leverage, collaboratively across some of the initiatives within the research divisions, some activities.

In consistency with developing the communications office here at NCTR, there is a need to strategize around risk communication for nanomaterials.  Certainly, as we have heard, there is a lot out there in the public domain, a lot that you can pick up on Google.  Potentially there could be a lot of fear or concern that is raised within the public that may be unfounded.  Again, it’s an opportunity for NCTR to take a proactive approach in terms of developing risk communication around what is known around nanoparticles and the risks associated with those.

What I would like to focus on next is this big bullet, which I think speaks to some of what Dr. Colatsky was raising in his questions to Dr. Howard.  There was a recognition that the priority activity where the NanoCore should focus is in developing the regulatory definitions for nanotechnology, to help provide a framework that informs reviewer decisions and recommendations -- working side by side, understanding what the packages are that are coming into the review divisions, what the questions are that the reviewers have, and how the research within the NanoCore can backfill to provide education to the reviewers and understanding, to make them comfortable with those packages as they come across their desks.  This includes:

∙ Identifying the limitations of current test methods in assessing quality and safety of the nanoparticle-based therapeutics.

∙ Helping to understand characterization, stability, content, uniformity.

∙ Developing protocols to evaluate specific products in their review categories.

∙ To build the in-house scientific expertise to support the review objectives.

∙ Lastly, to provide value and regulatory coordination for products containing nanomaterials.

Again, this is definitely going to be a cross-agency activity.  It requires input into NCTR to understand what’s coming into the agency and then some proactive planning of the research to support those packages.

Lastly, down below we have three last bullets in terms of perceived FDA needs:  Expertise within NCTR to guide prioritization of partnered NTP studies, nominations that may come forward. I think NCTR can contribute even in that meeting next week in terms of guiding those priorities.

I have already mentioned providing methods for cross-validation between laboratories and ensuring outreach and coordination with other government agencies.

We certainly heard from Dr. Pena, who talked about a broader coordination effort within FDA.  NCTR is being looked at to be a key partner in that and being participatory in terms of those interactions.

That really provides the framework of what we heard from the folks who came to Arkansas and spoke about FDA needs.

The next thing was to say, okay, how do we structure the framework of the NanoCore to support those needs?  The first thing I would like to say is that the committee and the SAB was very impressed with the facility that has been built here that you have heard described by Dr. Howard.  I would highly recommend, if anybody has time on their tour and you haven’t seen the facility, to go ahead and do that and see the equipment that’s there, meet the investigators that he has hired into the facility.  They are really topnotch.  The SAB felt like the work that could be conducted within the core could be world-leading.  There wasn’t too much debate in terms of the technical aspects of the core and the core expertise.

That said, we are recommending -- and you will see in the figure that I have in the report -- almost turning the current structure inside out, if you will.  What you heard from Dr. Howard is that currently the core exists as a core.  It was built under the mindset of, if you build it, they will come.  Pretty much, they don’t turn anybody away.  I won’t say it’s first-come/first-served, but basically they try to slot every project in that they can.  You heard plans to potentially work extended hours and things to try to fill that growing capacity.

The SAB was so excited about what we heard and the opportunities and the need for leadership in NanoCore, given the infancy overall, that the SAB is recommending that rather than think of this facility as a core, to think of it as a center of excellence.  What that brings to mind is a different sense of leadership in terms of this core.  What we envision is that the core actually becomes a center of excellence with someone like Dr. Howard -- Dr. Howard or somebody like him -- and the only reason we’re saying somebody like him is because we know he wears multiple hats, but Dr. Howard was deemed fit for purpose to be the leader of this center, along with his partners at ORA.

But the idea is that the center of excellence in nanotechnology would set a research agenda based on those FDA needs.  Based on those needs, it would solicit and develop projects that are prioritized, dependent on those needs.  From there, the group could have a steering committee that they work with to help judge those projects, judge those needs, and make sure that the priority needs of the agency are being met.

What that does is it takes the core from being almost a passive recipient of projects -- I know that Dr. Howard mentioned they comment on projects, they provide input as they are coming in -- but rather than be the recipients of whatever those projects are that may come in, they would more become a leader in saying, this is the research that we think needs to be done with this excellent facility, excellent staff, these are the research needs, and this is how we can make sure it gets done.

The recommendations were really that we establish the NanoCore -- transform it from a core to a center of excellence model, with a clear mission statement and research strategy that centers on regulatory nanoscience.  Those key recommendations and needs that I outlined in the earlier slide could serve as a basis for defining that mission statement and research strategy.

A steering committee should be assembled that helps to establish the research goals of the center of excellence and supports that model.  Members should be key stakeholders of key areas, including center reps, key partners like the NCL steering committee, NTP, the nano task force, as well as the NCTR division chairs.  Folks who have a stake should have a seat at the table.

The third objective was to suspend projects that do not have direct applications to regulatory decision-making.  Several of the projects that we heard are very interesting basic-research aspects, but may not ultimately contribute to that regulatory mission.  In light of a finite limit to the resources and the staffing, probably some projects will need to be suspended in favor of making a high-priority mission for the projects that do impact regulatory decision-making.

Last, you can see there was a staffing recommendation made, to establish a full-time leader.  If we are going to step the core up into being a center of excellence, there is going to be more of a demand potentially on Dr. Howard’s time -- so either pulling more of his time into this or bringing somebody else into one of those open headcounts to help support the leadership of the facility.
What we are proposing here with the steering committee is that all proposals that would come in would really be selected for those that are the strongest in terms of the time period for the funding -- similar to a model, if we are saying we are going to project funding and resourcing for the next two years, to do a solicitation and a comparison -- if you will, a ranking -- of those project proposals for that resource in that two-year time period.  Potential priority areas would be those that address key FDA needs in nanotechnology, materials characterization, suitability of biological models, and fit within the overall goals of the core and regulatory relevance.

There was also some discussion that the staff within the core should have the ability to have the flexibility to pursue key questions as they arise.  Nanotechnology is still new.  There are going to be those eureka moments that you are going to have in the lab, where you are going to be characterizing a material or seeing how it behaves, and there is going to need to be some flexibility and some resources available for those staff to be able to pursue those observations -- for example, as Paul was talking about, the aggregations that may come up.  If that’s not anticipated, the original protocol may not have the details to pursue and characterize those aggregates.  But if they form, then you want to be able to have some flexibility and empowerment of the laboratory staff to do that and make new discoveries and help push the science forward.

That was another unique aspect of the proposal that the SAB came up with that isn’t part of the current model today.  Of course, Dr. Slikker would have to decide how much resource would be available for that kind of pursuit outside of that formal mechanism.

Here in this figure is what was proposed by the SAB.  It’s not too much different from the current model, with some big exceptions here.  Really, as I have already articulated to you, the idea would be, as it is today, that concept proposals would be formed and they would mature into research project plans, with input from the NanoCore director and the steering committee.  What’s different here is that the key research goals and the project proposals would actually be solicited based on those mission statements and those deemed priority needs that would be put in place by the NanoCore director, with oversight by the steering committee.

After that, once those proposals came in, they would come in in interaction with their NCTR division directors or other appropriate directors if they are outside of NCTR, they would be developed, as they are today, in cooperation and collaboration with the NanoCore director, and they would receive some peer review, which would include review by the NCTR director, as well as the ad hoc reviewers that could either come from the steering committee itself or other reviewers, as Dr. Slikker would deem appropriate, as he does today.

Once a successful research project plan is developed and it’s looked at to make sure it can be fully resourced, given the equipment and the staff in the lab, it would be funded and prioritized and scheduled.
So that was kind of organization and governance and mission.  There were a few other categories of recommendations.

There is one here around standardization.  The sense was, as Dr. Howard said, the lab was built, the equipment was bought, the staff was hired, and the projects started to come in.  We think that the group did a really great job in terms of collaborating with other partners, developing standards.  But the sense was that they need to have time to develop standards in the areas that they feel like they need to support moving forward.  We wanted to make sure that we made a recommendation to give Dr. Howard that time.  There was a recommendation to spend time in the short term -- if needed, as much as one or two years -- to really take the time and establish the standards, run the standards, do the cross-laboratory comparisons that are deemed necessary to really put the core on a strong foundation for moving forward in partnerships with other agency labs.

This takes separate resource, and it’s not necessarily covered under the aspects of the individual research projects as they come in today.  So we wanted to make sure as an SAB that we really empowered the core to do what they felt like they needed in the area of standardization.

There is a need to potentially establish a leading role in terms of determining dosimetry models for nanomaterials.  Again, NCTR is uniquely poised, with expertise in biometry and various models that have been used in the past, to be able to apply those principles to the unique problems of nanomaterials.  We really would like to see NCTR establish themselves as a leader in this area.

Lastly, looking at the laboratory and understanding that there are going to be a lot of materials that are going to track through that lab, a lot of experiments, the need for standardizing and comparing potentially requires informatics structures for electronically tracking samples, data, and results.  Actually, the group has a good foundation of moving into electronic lab notebooks, but they need some time to really finalize that structure so that it’s stable, in order to support the volume of work, potentially, that would come through the lab over the future years.  So it's a recommendation to just invest in that structure.

If I could highlight this bullet here -- and this has kind of been implied through all of my comments -- the NCTR core leadership should identify key partners where inter-institutional validation should be conducted.  Initially we are referencing here across federal institutions, again making sure that redundancy isn’t developed between all of those labs.  It may be important to have some redundancy, but to look at the overall strategy and make sure NCTR is complementary and choosing to work in an area that provides support for the mission of the investigators here in the state of Arkansas and the other commitments that the core has here that may be unique to some of the other laboratories, such as that in NCI or that up in White Oak, and as we heard earlier today, consideration of the academic world and others who may be participating in the area of nanomaterials science.
Let me stop there.  That was kind of the whirlwind tour through the report.  Let me open it up for comments from any of the members of the SAB who were there at the meeting.  If there are things that I left out, feel free to speak up.

Dr. Burchiel.

DR. BURCHIEL:  I was there.  Just to reiterate what Cindy has said, the group was impressed with the facilities.  Number one, the need -- a lot of us that try to work in this area don’t have access to these kinds of facilities.  It’s really needed to understand what we are doing, to get exposure assessments.  It’s very, very important.  It’s just amazing how rapidly this was ramped up, actually, and the people that were hired.

It looks like a bright future, and I think we all want to get it aligned properly with the goals of the agency, to make sure that it’s being used in the most effective way, and not some ethereal resource out in Arkansas where people don’t really understand what it can do for them.  Communication, I think, is going to be a very key thing.

I’m glad you have a new communications director.  I’m not sure if he will be charged with that or who is going to take the dog-and-pony show on the road, because Paul can’t do it all.  It sounds like he is doing that somewhat, going around visiting the other labs.

I do have a question, though, for Cindy.  Has Paul or have the other people in the core labs had a chance to respond to what we wrote?  Are we going to hear that in this sort of verbal feedback session today or is that going to be something later?

DR. AFSHARI:  We may hear some spontaneous comments.  They have had it for a few weeks.  But what the process is, is that there will be a formal response at the meeting next year.

DR. BURCHIEL:  Okay, that’s what I wondered.

DR. AFSHARI:  It gives the group time to develop their views to it and mature some thinking.

DR. BURCHIEL:  I would like to hear some of their informal --

DR. HOWARD:  Until this is passed by the Board, it is not an official anything in my hand.

DR. BURCHIEL:  So moved.

DR. AFSHARI:  That is part of our business today, to adopt the report.

DR. BURCHIEL:  All right, thanks.

DR. AFSHARI:  We have found in the past reviews that having the acceptance and then the response right away just really didn’t provide enough time for a meaningful response.  It’s kind of an experiment as we are shifting in the process a bit.

DR. HINES:  Cindy, I can’t echo enough the concept of flipping it on its head, basically, and converting this to a center of excellence.  This is a field that requires a lot of standardization, a lot of characterization.  This is a facility that can do that.  It really is not going to be a core that is sort of state-of-the-art material but one of many around the world doing this.  It's actually unique and it really should be taken advantage of and become that center of excellence.  I would follow the recommendations of the SAB.  I think we felt pretty strongly about that.

DR. AFSHARI:  Some of the ad hoc reviewers, for those of you who aren’t familiar with them, are some of the leading experts in nanotechnology.  We were very fortunate to be able to have them here.  They were just raving about the facility and the expertise here.  I was fully prepared coming into the meeting to have a laundry list of technical things that I could barely understand, but it was really a very strong recurring theme that there is a tremendous opportunity here that we want to push NCTR to take advantage of.

Any comments from anybody else in terms of their views of the report, what it may communicate that may be misunderstood, or things that maybe we should add or change?

DR. POLLACK:  A couple of things.  One of the issues that has been, I think, a long-term struggle for the agency has been coming to an aligned vision between the product centers of what the definitions of nano are.  I think that’s a large task that still isn’t solved.  I think that’s going to be a challenge to have that center at NCTR.  I think it’s still a big challenge for the agency as a whole, as to how the different product centers view nanotechnology.  Its consequences are different for the different product lines.  Therefore, the definition is not set in stone.
The other piece that, I guess, troubles me a little bit -- and I don’t know how we reconcile it -- is that you will eventually saturate.  Then who does the arm wrestling over which projects the center of excellence handles, when it’s a question of which center gets your time?

I guess the last one would be the point that you raised, Paul.  There is expertise and there is overlap of technologies.  I think the focus here clearly is stronger on the biological aspects of nanotechnology.  I would encourage that to be the focus, as opposed to the center trying to become all things to all people and start to become very broad and shallow.

DR. AFSHARI:  To your point in terms of the saturation, that’s why the SAB thought a steering committee made up of key stakeholders is important.  They may become very lively sessions.  But again, hopefully the strength of the mission statement and the agreements -- maybe you put a short-term mission around a finite period of time in terms of the proposals that get addressed, and allow flexible adaptation to research agendas and regulatory needs -- could be part of that framework.

DR. POLLACK:  The other question I meant to raise ‑‑ and this is, I guess, the complication of the core really being a joint effort of NCTR and ORA -- ORA’s mission is far more time-sensitive, I think, in some ways.  I don’t know how you factor that into this process.  I would ask my colleagues from ORA to comment on that.

DR. HOWARD:  I appreciate all the comments and am actually quite humbled by a lot of the comments that are made in here.  But I think it reflects very well on the staff that have been assembled.  We have brought in some very good people, who I hope stay.

You’re right, in one sense, in that this is flipping it on its head.  This whole thing was developed to be -- actually, I went and looked at the NIH manuals for core facilities at university and core grants for NSF, et cetera.  It was built with that idea.  So this does flip it up on its head, which is going to create some considerable discussion within NCTR.

I’m reading a book by General Patton about World War II.  It’s the most boring book you could ever read.  It’s The War as I Saw It.  It’s the most boring book you could ever read.  It’s great for insomniacs.  But he said, it is not having the right men in the right place.  It’s having the right men in the right place at the right time.  

I think this is what you are pointing out.  This is the proper time. 

I can only say I appreciate all the comments.  They certainly are excellent ones.

You are right, in one sense.   We have the car built.  We have to drive down the road now.  Yet there is this comment about taking some time to make sure the methodologies are straight and proper and standardized.
Again, I want to reiterate, “validation” to a research scientist is nothing like the term “validation” to someone at ORA.  It is an altogether different kettle of fish.  It’s a lot of validation and cross-calibration, et cetera.  And that was our goal.  Our goal is to get there for everything that we do, whether we need to be there or not.

So I appreciate the comments.  It’s going to be very interesting to see how this gets discussed and how it falls out.

As far as the prioritization, you are absolutely right.  The most difficult thing we are having to deal with is how to say to someone it’s going to be a month before we can give them the information they need.

DR. AFSHARI:  Dr. Colatsky.

DR. COLATSKY:  I think the report really captures the uniqueness of this facility.  I think there are probably, in addition to what’s already in this report, a lot of other opportunities that could be explored, even though it may mean more work for Paul and Bill and everyone else at NCTR.

I’m thinking that characterization is very important, because you have to know what you are working with.  One of the review questions that will come up is, if you study gold and silver or any other durable nanoparticle, can those same findings carry over to carbon and other kinds of nondurable nanoparticles?  How generalizable are findings?  Once you know what you have as a primary particle, if they then agglomerate or aggregate, do their biological properties change?
I wonder, in the background of what you do, if there could be a systematic approach to understanding better how understanding one nanoparticle leads you to an understanding of whether it’s a product-specific problem or a general problem for the reviewers.

Having said that, this whole area probably could use a little focus, and one thing that would help focus things is a definitive study showing a functional deficit.  Since I think that at NCTR you probably are as well equipped as anyone to do toxicity studies -- cell-based assays, biochemistry, gene expression analysis -- being able to take in everything you know about characterizing nanoparticles, everything that NCL and others have taught us about assay interference, if there is a definitive study or set of studies that will say nanoparticles, in general or specific to this class, have a problem that may lead to a toxicity, that would be crucial.

DR. AFSHARI:  Dr. Watkins.

DR. WATKINS:  The comment that projects that don’t directly relate to regulatory decisions should be suspended -- I wonder if you could elaborate on that a little bit.  Evidently there are some projects -- you don’t have to be specific.  Obviously, determining what is directly relevant to regulation versus this gray area --
DR. AFSHARI:  I think there were some projects that were directed more toward -- I can think of one example -- developing potential new therapeutic approaches, which is something that could sound like it fits with the agency, but in terms of whether those proposals would actually result in a therapeutic that would come into the agency for review or not -- I think that was an example of one that probably would not fit directly with the top priority, if we were going to prioritize things per the list that we have there.

I don’t know if anybody else wants to comment on any of the other types of projects that we were thinking were consuming some resource where, if we could pull that into another project, we would.

DR. HINES:  I don’t remember anything specific, but it’s my recollection that there were some that almost were discovery-type projects -- fantastic science.  That’s not the question.  It's a question of prioritization and what the prime function of the core is.  That is the kind of thing where, if you have limited resources, limited time, and you have an outstanding facility that is really designed to fit the needs of the FDA -- that’s the decision that has to be made.

DR. WATKINS:  It just was interesting.  Instead of saying those would have lower priority, it was that they should be suspended.

DR. AFSHARI:  And the reason we chose to use that wording was because, as you heard from Paul, they just go to the back of the list, but they remain on the list, to be done in the middle of the night or on a Saturday or a Sunday or when people can get to them.  I guess the idea is, there is a finite limit to the resources, even if you start to look at clever ways to extend your time.  Without saying no, which, from what we heard -- and I think it’s fair probably to Paul’s comments today -- we are not hearing no to anything, but we are just hearing that everything is good, and it’s just a matter of when we can get to it -- I think realizing that we wanted to empower NCTR in terms of our guidance to say that there probably should be a criterion to say no to some things that are going to consume resource.

 DR. BURCHIEL:  Perhaps the way to approach that, if there were academic laboratories or laboratories elsewhere that were interested in pursuing that aspect of the nanotechnology, it could be done in collaboration with those other facilities, which would free up this facility for doing the things that are most important for FDA regulatory decision-making.  That would still involve the expertise and scientists here, but it wouldn’t take up time within the facility itself.  That might be an approach to accomplish both -- essentially, outsource them.

DR. AFSHARI:  I think another challenge -- we did hear of some projects at the end which were not necessarily nano projects, but they were projects that needed EM facilities.  It’s a very highly qualified EM facility, and there is a recognition that projects here at NCTR can benefit from having that technology here that aren’t nano-based projects.  I think those projects can grow, and depending on the level of detail that you want to conduct your EM at, those could be a full-time workload amongst themselves.  So there is going to have to be a decision of how much of that resource, FTE and time, on those instruments will be applied to non-nano-based projects and how much of that will be reserved for nano-based projects.  What’s the right balance and priority?  Again, that may result in some projects just kind of falling below the funding line or maybe being developed as pilots in order to understand and critically review them in an interim section before further investment is made in the EM work.

DR. BUCHER:  I don’t know exactly how to put this.  I guess I would urge that NCTR, when you evaluate how you are going to respond to this over the next year, very carefully consider the role of the steering committee and try to articulate where you think the power lies and how much is with that steering committee and how much you need to reserve with the director here.  Even the discussion over prioritizing therapeutic development as lower than other things -- well, NIH and FDA are entering into agreements that seem to be going counter to that and trying to focus on the more rapid development of therapeutics, getting drugs to the market more quickly.  Nanodrugs are going to be just as important.
So I just think you need to recognize that there are going to be disagreements among the steering committee, and things that have obvious regulatory implications are not necessarily where the first priority lies.  That’s a very difficult thing to sort through.

DR. AFSHARI:  Yes, absolutely.  It’s recommended that the steering committee be made up of key stakeholders, but also that the focus of NCTR’s mission relative to the other sister institutions up in White Oak and NCI be looked at.  I think -- hopefully it comes out in the report -- it was deemed that the decision should be really with the director, with that oversight from the steering committee.

Dr. Burchiel.

DR. BURCHIEL:  I’m glad that Dr. Bucher made that comment.  I was thinking that one thing that’s really not discussed in our report very much is high throughput, because these are really not high-throughput operations.  We usually go to these cell-based assays.  At least many of us believe that they have very limited utility for evaluating toxicity or mechanism.  If we could understand the use and limitations of those cell-based assays, that would be a huge step forward for the whole field, really.  We don’t really know right now what’s appropriate and not.
Physicochemical characterization is important.  We all accept that.  But then the comment made about biology -- and I’m thinking it's the whole animal biology that they have, toxicology that they have here, which is wonderful.  I didn’t appreciate until I heard some of the talks that you put these materials into animals and it’s very difficult to find them in peripheral organs.  It depends on what technology you use to look for them.  I never appreciated that.  I just assumed that if you could see it in the lung with an EM, you would be able to see it somewhere else, but not necessarily so.
So I think we’re still looking.  I think this period of standardization is an important period.  The standard things -- if you were going to write the textbook of nanotoxicology, you would, chapter 1, go through talking about your physicochemical and talking about the different routes of exposure and what you do, and then general properties of size and charge and chemical -- all these different things you want to know about.  I don’t really know the rules -- I don’t think anyone really knows the rules at this point -- in terms of exposure.  The 16,000 papers we heard earlier that are out there on nanotoxicity ‑‑ most of those are cell line-based measurements.  We might say you have to divide the literature pre-NCTR/post-NCTR -- or NCL or whoever the lab is characterizing these materials.  I, as a journal editor, get these papers all the time, and I’m, like, you haven’t gone through and done the minimal characterization, so what can we say about your study?

So it’s a very difficult problem for the field, and I think an opportunity to lead.  But there is also this need to service the agencies in terms of the most important questions.  Trying to find that balance between nanosilver -- we heard a lot about agricultural uses.  That’s going to be very, very interesting -- the kinds of applications, the kinds of products that are out there right now that people are being exposed to, and we don’t know if it’s significant or important in terms of health.

So I would really like to encourage the development of a structure that has the ability to provide guidance to the whole field of toxicology.  That’s why I encouraged earlier putting these things into a more public domain, where others could learn or could piggyback.  We talk about bioinformatics -- we haven’t really talked about that too much yet -- creating a bioinformatics structure, a database, in which, as we get experts -- maybe a role for the center, which we didn’t talk about -- we have a steering committee, but we haven’t really got outside advisory committees, beyond the SAB or experts you bring in, to really talk about some sort of stable structure that is sort of overseeing quality, data quality, in terms of what we are seeing, what we are finding, and sort of developing the rules that we can all follow for studying toxicology.  If you’re looking for all the studies in one place, that’s not usually very helpful.  What you need is the guidance, perhaps guidance documents -- it’s not something we talked about -- that this lab could help, not only guide FDA or the pharmaceutical industry or the ag industry or whatever, but could guide the whole field -- investigators.

So having some sort of a way to bring people together who are the well-recognized experts to review, to look at things, to critique, and to sort of develop these consensus documents -- to me, that’s a whole other role that we haven’t really talked about that would be very important, not just to showcase what you can do here, but to lead this field in a way that -- who is funding this work?  It’s interesting.  A lot of agencies have their fingers in it, but there is no cohesive effort to fund this work on the products that everyone is most interested in right now, the things that come to regulators to make decisions on.

I think it’s one of these two-tiered types of things that we are going to have to learn to deal with:  emerging science and immediate needs.  

Going back to where I started, high throughput -- you have to be fast with all these things, too.  There are so many products that are out there, and I suspect that they will be quite different.  What are the general principles that we can say?  You were asking a minute ago about the general principles that would guide a regulator:  If they are of this size, this is generally what you can expect, and with this composition chemically, this is what we would expect.  These are the target organs I should be concerned about.  Is it intravenous or inhalation or dermal?  What route of exposure do we have?
These are very big questions.  It’s almost a Herculean task, I think, to take that on.  But I wish you well with that.

PARTICIPANT:  I think you make a very valid point.  I think one of the strengths of this core being here at NCTR is the broad view of toxicology.  If the center of excellence were a center of excellence in nanotoxicology, there you would be able to leverage all the strengths of the characterization and of the ability to look at those particles, once you understand them, in biological systems, be they cells or whole animals.  I think that’s where the strength comes from.

If that’s the focus, then I think you have a chewable task.  I think if you make it nanotechnology, then it’s impossible.

PARTICIPANT:  Just to follow up, right now -- and I don’t know if the other centers are in the same situation -- from what I understand about the CDER review process, the default position is, anything that is going to be chemically or biologically wrong with a nanoparticle-based product will come out in the normal course of testing.  So we’re going to see safety issues.  We’re going to see instability issues.  We’re going to see quality issues.  The challenge is, is that true?  Is there something nano product-specific that we need to worry about?  That’s really the challenge for everyone.  Are there functional deficits?  Are there characterization issues?  Are there biodistribution/bioaccumulation issues that are unique to nanoparticle-based products that pass through the typical paradigm?

DR. AFSHARI:  I’m going to look to Peggy to help me with the process here.

DR. MILLER:  We did discuss -- and maybe I’ll just throw that out there -- is there something missing from the report?  Those of you that sat through the subcommittee reviewed a lot of studies.  Is there something, Bill, from your standpoint, or, Paul, from your standpoint, that you would like to see amended, changed in the report before we adopt it?

DR. HOWARD:  I see nothing that I think needs to be amended or changed.

DR. MILLER:  And, Bill, you’re okay with it?

So then we can just ask the committee to adopt the report as written.  We can either adopt it or adopt it with amendments or not adopt it.  But let’s adopt it.

PARTICIPANT:  Is that a motion?

DR. MILLER:  So now we just call for a vote.  It’s just members of the Board that vote for the report adoption.

PARTICIPANT:  I appreciate the suggestions here for some sort of position paper.  If that would be suggested as an amendment, what would be the process for that?

DR. MILLER:  We could adopt the report with recommendations for how you would like to see us amend it later.  We can do that, if you would like to have this added or that added or something else added.

DR. HOWARD:  I think the question you are asking is, how are we going to address these points?  What are we going to put together to address it?  That’s going to be a challenge for me and Dr. Slikker.  Are we going to say, none of this makes any sense, we’re not going to do it.  That’s what we will report back to this committee at the next meeting.  What are we accepting?  What are we not accepting?  Where are we going to go with this?

Is that right, Bill?

DR. SLIKKER:  Right.  They have every right to recommend things.  They can’t necessarily tell us how we’re supposed to respond.

DR. MILLER:  But we will next year have a response to this report.

PARTICIPANT:  Just like with the neurotox.

All SAB members voted to accept the report.
DR. MILLER:  Okay.  So it’s unanimous that it’s adopted.  You’re done.

DR. SLIKKER:  Can I just say one thing?  I really appreciate the efforts on this particular sort of new approach to evaluation of a new activity here at NCTR.  We had great attendance from members of the standing Science Advisory Board.  We had great attendance from a select group of subject-matter experts in the area, four of them.  Together, it was a great effort to do a very rapid and thorough review, and I do appreciate that.  All the people that are here appreciate that you made that possible in a very timely way.  So thank you.

Cindy, thank you for leading it.

DR. AFSHARI:  You’re welcome.  My pleasure.  Definitely I was a fish out of water with that one.

Agenda Item:  Future Research Needs in Pharmaceuticals

Now we’re going to move on to the last part of our agenda, for which I have no slides, but I’ll stand up here at the front of the room for a while and then I’ll sit back down.  That is to discuss future research needs in pharmaceuticals.  That was the title.  As I was talking to Peggy at the break, she said this was really supposed to be about my view to what I have seen and learned while I have been in this role here with the SAB and to give some comments, parting comments, as part of the outgoing duties that I have here.

From what I understand, I’m the first one who has ever been asked to do this.  So I’m probably just a sucker for not saying no.

I don’t intend to stand up here and talk to you for the rest of the time.  What I’ll do is leave some comments and some thoughts from my view, which is, I have to say, a very limited view of the world compared to the view that all of us have collectively.

I will start off with some comments and throw some things out there, and then I’ll sit down where I can take notes and facilitate the views of others, so that we can potentially walk away from this part of the discussion with a goal of, one, identifying topics for future reviews or future discussion, other ideas to seed with investigators here at NCTR or for those of you who are in other parts of the agency to maybe take back with you in terms of following up with collaborative discussions with Dr. Slikker and his staff.
Focusing in on the pharmaceutical business and the needs there in terms of that research will be where I’ll start.  That’s what I know best, but not meaning to leave the rest of you out of here.  There may be some overlapping things.

Just to start off with a story, for those of you who know me, I have two boys very active in sports year-round, and I meet and interact with a lot of different members of the community there in the grandstands of the various sporting events.  I usually try not to say I’m a scientist.  I usually just keep my head down and pretend I’m one of those stay-at-home moms, but sometimes I don’t pull it off very well.  Once people find out I'm a scientist and they ask me questions -- one that I got recently was, the human genome has been cloned and sequenced a long time ago.  So are we within a few years of solving the problem of being able to cure cancer?
This mom looked at me, big eyes, and definitely just felt like it’s on the horizon.  We have invested a lot as taxpayers.  We have put a lot into it.  We have known a lot of people who have been impacted by this disease.  Surely you have solved it by now.  

I had to look at her and say -- she has two young boys, too, just like I do -- I’m not convinced with confidence that we have solved it for our lifetime or their lifetime, or maybe even their children’s lifetime.  Her jaw dropped and she just looked mortified.  And the immediate reaction is, well, why are we spending so much money on this, and why aren’t we making progress?

The answer is, we are making progress.  We’re making a lot of progress, not only in cancer, but in other diseases.  But at the same time, if we look around, can we say we are happy with what we have achieved to date?  Probably not, absolutely not.  That’s why we do what we do.  We see patients, we see family members who have unmet medical needs, and that fuels us to really try to keep pushing through these really hard scientific problems, to find new answers and hope down the road for them.

We can reflect, regardless of which side of table we’re on -- basic research, applied pharmaceutical research, on the regulatory side -- we are all united under that goal.  I think that’s important for us to reflect on in forums like this.

Now, speaking from the view of the pharmaceutical industry -- and I have to say, these are my comments.  They haven’t been cleared by my company.  This is my opinion.  There is a lot of investment going on within the industry.  Some would criticize and say there is so much money there, it’s being wasted, it should be going to different places, but instead it’s going to high salaries and advertising and other things like that.  But I have to say that within the pharmaceutical industry I do think -- again, in my opinion -- we’re reaching a crisis, in the sense that most companies are publicly held investment pieces, and the financial community is getting impatient with the return on investment and how long it takes to see a return on that investment.  You can imagine, as the economic crisis is perpetuating around the world, investors are getting restless -- they want a fast return on their money -- and in the pharmaceutical and drug development business they are not seeing that fast turnaround time.

So what’s the result?  We’re seeing a lot of consolidation of companies.  We’re seeing that a lot of companies that used to exist don’t exist anymore.  We’re seeing research being done, not necessarily in those publicly held companies that are expecting that fast return on investment, but in small companies that are lean and mean and can just afford to do the basic pieces.  As a result, what’s happening is that the investment in research within pharmaceutical companies is shrinking.  As pipelines are maturing, the good news is that things are coming out of that pipeline and going into clinical trials and late-stage trials.  That’s where it gets very costly.  As you have to do more and more trials to look at efficacy, look at safety, which you definitely need to do -- I wouldn’t dispute that -- a lot of that early research effort that would go into developing new technologies, newer high-throughput methods, better ways to make that discovery on those new targets that are going to impact those diseases of unmet medical need -- that pool of money is shrinking.

As a result, what we’re seeing is that some of the technology pushes that maybe were coming from the pharmaceutical industry 10 years ago -- my sense would be that they are not coming right now.  The revolutionary breakthroughs and new technologies -- microarrays, toxicogenomics, some of the things that have impacted NCTR ‑‑ are now really just in a holding pattern, because the investment dollars aren’t there for that kind of basic research within companies.

The good news is that there are a lot of smart people with a lot of great ideas.  Part of this whole revolution is now having companies humble themselves, especially in areas of safety, saying, maybe we can advance further if we work together.  So there are new efforts towards collaboration that have never really been embraced, I think, the way they are today, when we look back to 10 years ago.  There are collaborations that continue to be funded the Critical Path Institute, working with a lot of folks around the room here and your colleagues within FDA, within HESI, and various other public-private partnerships.  The idea is, why should each company invest in running the same validation qualification experiments, where we could collectively collaborate and invest in them one time.

In that, I see a huge opportunity for NCTR to be a leader in the areas that you have expertise in, to be at the table and help drive those collaborations where you see those needs and help drive those public-private partnerships.
When I think back to some of the reviews -- when we talked about biomarkers, for example, in the review of the systems biology group, when we talked about imaging with the neurotox group -- there are a lot of opportunities there for NCTR to be a leader, to drive and fill that gap that is developing.  What used to be driven by industry out needs to be driven as a partnership together, remembering that we are all on the same page with our goals.

When I think about where we need to go and what the lessons learned that we are experiencing in the pharmaceutical industry, you can look at attrition.  We are focused on tox and safety when we’re here at NCTR.  When you look at recent attrition data and going back historically, it’s not easy to track.  Probably FDA has the best database of anybody in terms of where the issues have been.  It seems like hepatotox, cardiovascular tox, and potentially carcinogenicity are big areas that are stopping drugs from moving forward -- rightly so again, in the sense that they have problems.  But understanding those areas is probably key.  Certainly we see expertise here in NCTR and partnerships with NTP and understanding carcinogenicity and carcinogenicity risk assessment.  We also see expertise in hepatotoxicity and developing key partnerships there.

In the area of cardiovascular research, we have heard of some projects here and there within NCTR that may be a strategic area moving forward in terms of cardiovascular safety.  Maybe that’s being addressed in other research areas in FDA.  But again, is there an opportunity with NCTR and some of the models and some of the imaging here to complement what’s being done?

I think other areas to think about, potentially leveraging some of the expertise or being prepared for at NCTR, knowing that you are a research arm of FDA and supporting FDA regulatory needs -- I was recently reading a paper in Nature Medicine talking about emerging biologic modalities.  CBER and CDER work together there.  Things like bivalent antibodies, various conjugated immune-activating antibodies -- there are a lot of new modalities which are exciting, again bringing new promise for therapeutics and patients.  But I can say, even within the pharmaceutical industry, we’re not sure how you thoroughly evaluate the safety of those.  There is tremendous expertise within the pharmaceutical industry, tremendous expertise within the regulatory agencies, and there are opportunities to try to get ahead of the curve to facilitate the development of those molecules as they move forward into patients.

Another area that we have touched on here has been around personalized medicine.  Ten years ago, it was all about SNP profiling and finding those unique polymorphisms that drove susceptibility or sensitivity or drove disease.  Now the high-content sequencing is developing into GWAS, genome-wide association studies, which is just a different approach to the problem.  Again there is opportunity in those GWAS studies to coordinate the views to the data from multiple sites.  For example, I can meet with my colleagues who say there is this GWAS association with this target, with this particular disease ‑‑ you know, that sounds like a good idea, there’s genetic evidence, and we should pursue it -- at the same time, in that GWAS data, you could look at it and say, there is also this potential susceptibility or disease association that could be related to an adverse effect.

On every data set that you look at, there are two sides of the coin.  There is probably an opportunity to develop some basic criteria, basic thresholds and understanding on how we look at that data and what kind of information or research pursues from looking at that data together.
In addition, as we think about personalized medicine, there may be an opportunity -- and certainly we have somebody from CDRH here -- for more and more demand for companion diagnostics.  Traditional companies that develop drugs don’t necessarily do diagnostics, and so they may be having to learn.  There may be diagnostics companies there that have never partnered in developing a therapeutic.  So again, there is probably a lot of stumbling that’s happening amongst companies, and again the opportunity for an NCTR to look to CDRH to say, is there anything there that we can provide in terms of our knowledge databases or information that just, again, facilitates the exercise for everyone?

Devices is another area, again, that is probably going to evolve, especially with some of the new modalities.  Things may not be always amenable to a pill format that’s stable on the shelf.  As we see medicines moving forward that are modalities that need to be injected or administered by other routes, there are going to be device companies and new manufacturers who are coming from outside of the pharmaceutical industry who are going to contribute ideas and engineering that is going to have breakthrough effects.  Again, I think NCTR understanding those materials and the potential risks associated with those materials is probably something to be poised for, for the future.

In addition to devices, as I think about things that I see emerging in the pharmaceutical industry, there are manufacturing changes under way.  As medicines are going global and there is a need to produce drugs around the world -- some that come back into the US, some that stay out there -- also again to just become more efficient in kind of a green way, there are new materials under way.  With that comes the need for new characterization, new standardization of those materials, and understanding what potential risks could be associated with them.  Again, places like NTP and NCTR that have done a great job studying some of those types of materials -- again, it would be interesting to know, are there new materials here or just old materials that have already been characterized put into new engineering?

Last, I would like to touch on something that we heard today, and that was around disease models.  Traditionally, regulatory guidelines dictate what we do preclinically in testing our therapeutics before we move them into the clinic and provide the basis for clinical trial development and design.  If we think about those preclinical models, they are traditionally run in, quote/unquote, healthy, normal animals.  Phase I trials are typically normal, healthy volunteers, depending on the indication.  But the new move into diseased patients, and sometimes we find that things that were adverse maybe in a normal animal -- say, a neurologic compound -- actually worked very well when you get into a diseased individual.  But sometimes those drugs don’t move forward because we don’t understand it and it looks too risky in the context of a normal animal -- or vice versa.  Something looks really great in the context of a normal animal or a normal, healthy volunteer, but then you move into a disease population and all of a sudden you run into problems on the backdrop of disease.

So generally, again, understanding -- there are a lot of models out there -- understanding what’s relevant, what is not just a model but something that is actually useful for modeling that risk in patients, is really an unmet need in research in terms of drug development.  So again, I think NCTR has the opportunity in the sense of this as a center for expertise in animal models and could almost be a center for thinking about disease models for indications where maybe there are unmet medical needs or concerns of risk and really starting to say, is there a way we could start to really have a big understanding of what the best models are to help aid in making sure that we have a safe path forward for minimizing risks to patients?
I think with that, I will stop and sit down and let the rest of you throw out -- again, if you think about opportunities into the future now for NCTR, where regulatory needs or agency needs may be going, and to provide some food for thought for Dr. Slikker and his staff, I invite you to speak up.

Agenda Item:  Discussion

DR. WATKINS:  I can rattle on, I guess.  That was very nice, a very nice summary.

There are two things that I have been thinking a lot about recently that I’m sure people at NCTR are as well.  One is this DARPA proposal to put a human being on a chip, in effect.  I’m sure everybody knows about that.  The amount of money seems to vary depending on who is talking about it, but up to $140 million, I have heard, and both NIH and DARPA pooling resources.  The applications are due December 5, and you have to propose in five years to build a modular culture system with human cells, ideally primary cells for the different organs.  They have certain timelines and things.  There are a whole lot of people going after this in a big way.  Although I think some of us think it’s kind of silly, actually, I think there will be a lot of great science that comes out of it, and there must be some way that NCTR can really, at some strategic point, get involved with this.

One of the big issues is -- okay, let’s say you can do it -- how are you going to measure toxic outcomes in the different modules?  What are the biomarkers?  You have to see the cells.  What kind of imaging and the various things there? 
I'm sure a lot of people have thought a lot about that.

The other one is the Innovative Medicines Initiative in Europe.  That is a 2 billion-euro initiative where the EU has set aside the money -- the money is already there -- and there is a series of projects that have already come online and that they are going to be funding in the future, usually in five-year blocks.  The first one they did was what’s called SAFE-T, which is looking to develop and validate and qualify biomarkers for kidney and liver and vascular toxicity.  They are now halfway through it.  I happen to be reviewing this right now.

I think there was initially some skepticism that much would come out of this, but it does look very promising.  They are coming up with all kinds of biomarkers.  They are coming up with high-throughput ways to measure them.  They are translating into the clinic.  They are coming back in the animals.

Unfortunately, the stated goal of the whole initiative is to make Europe the leader in pharmaceutical development and discovery.  So it’s an economic motive.  It demands in-kind support from the pharmaceutical industry, but that in-kind support has to be in Europe, so if you are Pfizer, scientists in Groton can’t count as effort towards this.  

But they have set up a memorandum of understanding with Critical Path Institute to work with the Preclinical Safety Testing Consortium.  Their big concern is getting FDA buy-in for the regulatory implications.

I’m sure you guys are all aware of that, but it seems to me it should be a high priority to figure out how NCTR can really leverage that initiative with their own in-house expertise to do some really neat things.

So those are my thoughts.

PARTICIPANT:  One comment.  Paul, you said human on a chip.  I was very, very skeptical even two or three years on where that progress would lead, and studies in that area.  But I have seen several presentations over the last year or so, not only liver on a chip, which several people are doing now, but I saw one in Atlanta a couple of weeks ago on lung on a chip, which is essentially a microfluidics chamber that also allows airflow on an epithelial cell side and fluid flow on an endothelial side and membrane stretching to mimic essentially alveolar sac breathing.  You saw normal immune response.  You saw surfactant production.  It was just quite amazing, and it’s all on a little teeny microfluidic chip.

So I’m pleasantly surprised.  This is the kind of thing that I think, if NCTR is going to remain in a preeminent position, you have to be thinking ahead and trying to adopt some of those things.

DR. WATKINS:  That’s good.  Maybe it’s not so silly, then.

DR. HINES:  I was absolutely blown away by this.

DR. WATKINS:  It’s certainly being overhyped as the answer, that you are going to be able to no longer need animals anymore.  You can squirt your drug in the right compartment that’s inhalation or absorption.  The immune system has to be in there.  You have to have a reproductive ‑‑ and you have to show that the PK and PD of the whole system is --

PARTICIPANT:  Are you saying we don’t have to manufacture them, that they are going to be self-reproducing chips?
DR. WATKINS:  Right, that’s true.

But it’s a very fascinating thing, and all the big people are going in on it -- Livermore Labs, RTI.  They are going at it in a big way.

CAPT. MAHER:  The initial workshop that DARPA held, where they brought in stakeholders to discuss the human on the chip concept and get information from stakeholders that they could then use to develop a proposal for a program, which, I understand, is probably getting funded --

DR. WATKINS:  Is funded.

CAPT. MAHER:  Is funded, okay.  That was actually the initial DARPA-FDA collaboration that OCET helped broker under the DARPA MOU.  One of the things they were very interested in for that particular workshop was to have FDA at the table so that there would be that balanced view of what’s farfetched -- not just what’s farfetched, but balance FDA’s perspective on human on a chip versus the perspective of, yes, let’s do away with all the animal models, because we’re never going to need it again.  There was a lot of robust discussion around tables that particular aspect:  How much would you be able to do on a chip realistically?  What are those things -- signs, symptoms, things like that -- that you may never be able to do on a chip? 

I think the overall goal is to reduce the reliance on animal models, but I don’t think the goal is to eliminate animal models altogether.

One of the things I’m taking back is the need to identify an NCTR science lead.  Right now within the MCM program, within that pillar 2 that I spoke about earlier today, we have science leads from CBER, CDER, CDRH, but after today I’m convinced that we need to have some sort of liaison or science lead from NCTR to be able to make those connections and link that with what’s being done, what’s envisioned, not just the MCMI research, but in the areas where we are building collaboration across the MCMI.  It may not be a pillar 2-specific funded research project or directly under pillar 2, but OCET would be a conduit to ensure that NCTR is at the table for these things so that we’re reaching back to NCTR expertise for these types of topics.

DR. AFSHARI:  I think the key -- one of the things I have learned in this role -- is that FDA is a big place and there are a lot of people and a lot of moving parts.  NCTR is active in some spots, and there may not be a connection as solid as it needs to be with other parts.  So again, when we think about animal testing and, certainly from a safety evaluation perspective, NCTR’s role in leading with NTP and supporting the agency’s needs -- certainly, I think, again, if the technologies are moving to alternative methods, there are tables where NCTR sits.  But I don’t know, in particular in the case of this DARPA, if that has been a place that NCTR has been involved.

PARTICIPANT:  I won’t identify myself until I find out whether this comment causes anyone any trouble.

(Laughter)

There is a lot of new science happening to FDA.  As Cindy pointed out, FDA is very, very diverse.  There are a lot of different people worried different kinds of things.  Even within a center, there are a lot of different problems that people face on a day-to-day basis.  The piece that’s missing -- if you look at the FDA, you have policy, you have regulatory science, and then you have actual research.  In many ways, NCRT is a laboratory “everyman.”  You are touching toxicology programs outside of FDA.  You are touching toxicology issues that exist within the agency.  Often people in some office will say, gee, I’ve got a really great idea; let’s generate $140 million and build a human on a chip.  Then there’s no one with the laboratory perspective saying, wait a minute, timeout, you have to think about these various things.

I see where you are right now, both physically and organizationally, maybe serving as a practical translator of research opportunities for the FDA, as well as an integrator on the downside.  If you could become aware of what’s really going on inside agencies, different centers, if you could become the rational voice crying out and saying, wait a minute, there may be something else we need to do -- or maybe we need to have a plan, even -- that would be very beneficial to all of us doing research within the FDA.

This is Tom Colatsky, with CDER.  No one was throwing things.
DR. AFSHARI:  I think you’re good with that one.

Any other comments from anybody?  Dr. Burchiel.
DR. BURCHIEL:  I like the term I’ve heard quite a bit today, “collaboration,” collaboration within the centers.  It seems that NCTR has some CRADAs, working with pharmaceutical companies, working with NTP, interagency agreements.  To me, it seems like that’s something you need to build on.

To go back to your pyramid, the base of your pyramid was education.  We don’t have access to some of the facilities you have here.  I think your summer program is wonderful, bringing people in, allowing people like me to come on sabbatical or do things when they want to escape the reality of their jobs.  I think that would be great, if you could build upon your educational mission.

I don’t see that anywhere else in FDA.  Do you have in the other centers educational missions?  I’m talking about growing your own people, developing your own.  Maybe you do.  I know the director has programs in terms of fellowships and these sorts of things.  Maybe that’s one way.  Maybe there are many ways.

But back to my point, collaboration is key.  Dr. Hines and I, riding in the van out here this morning, were talking about -- I guess I was doing most of the talking -- the technology we have today is unbelievable.  The things we can do are pretty audacious -- whole-genome sequencing, deep sequencing, all these tremendous technologies we have.  When we were graduate students, we didn’t have that technology, and the generation before us didn’t have nearly what we had in terms of the instruments and the things we have in the lab.  You had to build your own spectrophotometer.  With my mentor, they talk about the days when they built the first computer.  There weren’t personal computers.  They went to the University of Michigan and built their computer and brought it back.  Dr. Slikker knows about that.
I’m just saying that technology is powerful.  It has to be manageable.  You have to make sure that -- the old garbage in/garbage out.  I think we have heard a little bit about that with nano.  There’s a lot of garbage out there.  We don’t know what we’re measuring or studying or doing.  It’s not hard to perturb things and measure changes.

Collaborating with people who have bright ideas and have -- you can’t have all the resources here in every area, in every field.  But you do have a core set of technologies that are available here that we can’t afford at my university to duplicate.  Therefore, I think having a mechanism for collaboration -- and not just ad hoc, but proposal initiatives where people could propose -- I know we’re already talking about capacity.  I’m going back to the NanoCore lab, whether it’s tech or tox -- I like nanotox core as well.  In any event, having a mechanism to really invite the collaborations -- they could be from academia or they could be from private companies, as long as it’s not proprietary, obviously -- the upshot of all this is that I think that’s something that is really very unique here.  If you are going to be cutting-edge and leading in emerging technologies, then you almost have a duty to make available, to open up, to allow other people to interact with you.  Then you get the best thinking, the best resources from outside, intellectual resources, coming in.

Right now, the people -- Cindy was talking about genomics and gene arrays.  When that started, there were very few people who could afford to do the experiments.  I did a single whole-genome gene chip experiment, and it cost me $18,000 for one experiment.  I can’t afford to do too many of those experiments on an NIH budget or any budget, really.  Everyone thought industry could do it and they will do it, but then they were directed in a different direction, in terms of what they were trying to do -- satisfy regulatory needs, et cetera.

So I really think collaboration and education is something you need to build in, really value.  You talk about the next generation of scientists that are going to build NCTR.  I think that’s something we need to be thinking about as you are bringing people in.  If they come here and get excited about the science, then that may be your best resource for recruiting to do the science.

DR. AFSHARI:  I think we’re coming to a natural end.  I’ll invite Dr. Slikker to make any last comments for the day that he would like.

DR. SLIKKER:  First of all, I really enjoyed the discussion, a very rich and full discussion.  And, Cindy, I really appreciate you setting the stage and doing a good job in outlining some areas.

I really think that the kind of input and discussion that we are having here is critical for the future leadership of FDA and NCTR as well.  The idea is that collaboration and these associations -- we can do that.  We have been doing that.  The agency has certain modes of doing that -- CRADAs with industry, interagency agreements with other agencies.  You can also do CRADAs with academic facilities so that there can be collaboration of that nature.

Training is a key feature.  I’ll talk about that more tomorrow, so I won’t go into it today.

But the idea is that I think there are great opportunities here, and we to find additional ways to utilize those.

Most of the discussions were pretty.  The one that I wanted us to go back on, which I thought was really interesting, is the idea of animal models, animal models of disease states.  Since we have representatives from CBER here and Carolyn and her group have dealt with this kind of issue over the years, how can we see that being drawn out?  There has been an interest, as you know, in doing transgenic animals.  Fifteen years ago, it was really hot.  It sort of died down a bit.  That was one attempt at devising an animal model that may be modified in such a way to make it either more like the human situation or more like a disease state.
Maybe Carolyn could add to this, on where the model is.  I know CBER has used this kind of approach oftentimes.  Where is the energy level now for animal models that emulate either a more human situation or a more disease-state situation?

DR. WILSON:  I think there’s a lot of interest and enthusiasm.  There has been discussion of the FDA-NIH Leadership Council, and there is, as you know, the Subcommittee on Preclinical Models.  Donna, in addition to you, was heavily engaged.  I think this idea of having better predictive models was a very big, hot topic that was discussed within that group, which had both representatives from NIH and FDA.

There are a lot of advances right now in humanized models.  They all have their pros and their cons.  For us, oftentimes these are really critical, because we’re looking at immune responses, so this is very important.  Disease models are also really important.  For the biologics that we regulate, for example, in the Office of Cell, Tissues, and Gene Therapies, we really rely on disease models.  We have a slightly different approach to getting the proof of concept and the toxicity data prior to starting phase I, where we usually ask them to kind of get a two-for-one out of a disease model, where you would look both for the proof of concept and the evidence of toxicity in that one model.

Clearly there is a lot of knowledge that is coming out suggesting -- I think others have said this.   Maybe it was you, Cindy.  I forget now.  It has been a long day.  You do a study in a normal animal.  It’s going to be very different than in a disease model.  
I’ll just mention one really striking example for us in our center, which is gene therapy for X-linked SCID.  Those studies were done.  There hadn’t been any preclinical evidence of toxicity.  Now we know that there’s a fairly strong leukemogenic effect.  Five children have developed leukemia in clinical trials.  It turned out that people actually were using knockout models, but it wasn’t the right model.  Now people have gone back and done that in models that have tumor suppressor knockouts, and they can see an increased propensity in that genetic background.

So clearly disease model does make a difference.  You might pick up things that you wouldn’t in normal animals.

I don’t know if that was helpful.

DR. SLIKKER:  It really is.

Also I really appreciated Carmen’s comments about what’s going on within medical countermeasures and how we could be more active in that, especially in the research component of that, but also the idea of the interaction with DARPA and the human-on-a-chip concept.

I know that the Office of the Commissioner does have the opportunity -- we’re still working through the procedures of how FDA might serve as reviewers on some of these to help get the focus where it needs to be and look for some of these quality aspects.  Certainly NCTR will be a part of that activity.
But I think that takes us, then, to another question that was hit upon briefly, and that is the idea of how you deal with exposure and internal dose when you are dealing with a human organ on a chip.  We know that that is really critical to the whole idea of safety assessment.  You have exposure and you have toxicity.  You can deal pretty well with the toxicity issue, but how do you deal with the exposure issue?  

That’s something I saw on the list from NIEHS -- it was high on the list -- understanding exposure to internal dose.  I think it’s something that -- and we’ll see a little bit of this tomorrow in my presentation about where progress has been made in drug development -- some of it is certainly focused on internal dose and pharmacokinetics.  It really improved when we started worrying about that.  But we don’t want to forget that -- that was a big advance -- as we move towards some of these other newer approaches, to make sure that that’s captured within the system that we are evaluating.

I don’t know if that rings any bells with you in terms of your thoughts on this.

PARTICIPANT:  It sounds good.  I’m actually involved in the RISK21 project with HESI.  Internal dose and in vitro and in vivo extrapolation and dose response are all key parameters.  I couldn’t agree with you more that advances in exposure biology and determining internal dosimetry is absolutely critical.

PARTICIPANT:  Just to complement what Carolyn said from a CDER perspective, my understanding is that pharmaceutical companies are beginning to supply safety data from disease models.  If they don’t, it’s not unusual for CDER reviewers to ask for safety data in disease animal models.

At the same time, we are pursuing a couple of programs where we are seeking to confirm adverse-event signals.  To do that is forcing us to consider disease models, particularly where the adverse event may also occur concomitant with the disease, and so you need to separate out the drug effects from what might happen with the disease.  So looking for biomarkers that distinguish drug- versus disease-specific activities is very important.

I think the trend is there.  It may not have been highlighted to a major point, but it’s going on inside our agency.

DR. WATKINS(?):  One comment -- sort of a next topic -- is that the strategic plan for regulatory science came out in August, and modernizing toxicology was number one, which can’t be bad for the NCTR.  But also the new vice commissioner for medical products and tobacco, Steve Spielberg -- not the famous director -- has an established research interest going back three decades in safety and adverse drug reactions.  He has already had a couple of meetings -- and I was at one of them -- to talk about safety initiatives, more on the clinical data-management side of things.  But in terms of planning and strategizing, as I understand it, he is Janet Woodcock’s boss in the new hierarchy.
DR. WATKINS:  For those who know him -- I have actually known him for 30 years -- he’s a very nice guy and very much would like to make a -- a very reasonable person.  It’s good.

DR. AFSHARI:  Dr. Spielberg was here in August for the 40th and for the global regulatory meeting.  I think it’s obvious that he definitely has spent time already getting to know NCTR and having discussions in terms of strategic directions.

DR. WILSON:  I want to just make one point of clarification.  The eight priorities aren’t -- they are all weighted equally in the regulatory science plan.  It’s not to say that modernizing toxicology isn’t important.  It’s just that they weren’t intended that that was the number-one priority.  And, of course, for NCTR it is.

DR. WATKINS:  I have to say, though -- and I know there have been politics around it -- it is the number-one priority.  If you’re going to talk about the science to make regulatory decisions, at least from where I sit -- and maybe this is open for debate -- the FDA is pretty good at telling whether a drug works or not, but the issue of safety of drugs, particularly rare adverse events, is a huge challenge.  So if you had to pick a number-one priority, at least in the drug area, I would think it would be safety.  

Does anyone disagree with that?

PARTICIPANT:  When I lecture to the medical students sometimes, I talk about failed efficacy being just as bad.  The last thing you want to do is treat a patient with a drug that doesn’t work when they have a disease.

DR. WATKINS:  That’s true.

PARTICIPANT:  In fact, I call failed efficacy and adverse --

DR. WATKINS:  It is for society, but for regulators -- I'm talking about the decision to approve a drug or a device, whether it’s biologic or small-molecule.  The real gap is on the safety side, I think.  Somebody can argue with me here, but I --

DR. COLATSKY:  As director of the Division of Drug Safety Research, I couldn’t agree more.

DR. WATKINS:  And furthermore all the advances in science -- adaptive trial design, personalized medicine, hitting more than one target because of redundancy -- all that stuff is great and it’s going to reduce the time and money required to show that something works, but on the safety side there has been very little progress, I would say.

You guys are in the right space at the right time.  There should be all kinds of opportunity there.  The Innovative Medicines Initiative isn’t just safety.  It just happens to be that that’s where they have put all their money so far.  That’s because that’s what they are told.  The very first initiative was safety.  This huge MIP DILI ‑‑ they are going to go at all the preclinical models, including experimental ones, to get a standard of practice for screening drugs for drug-induced liver injury -- that’s a 50 million-euro initiative, plus matching in-kind support.  It’s going to start the first of the year.  These are big things.
PARTICIPANT:  This is sort of a glib statement, but it supports Paul’s point.  I remember being at an advisory committee meeting where someone was asking what it would take to get a drug approved, and Ray Lipicky said something like, if it works in one person, you can get that drug approved, but it will be labeled for that one person.  On the other hand, if you find an adverse event postmarketing in one or four or 10 people out of 10 million, it becomes a safety concern.

PARTICIPANT:  I agree.  I think you will see tomorrow when we talk about the CDER priorities that the bulk of them all involve drug safety, either going nonclinical to clinical or doing postmarketing evaluations.

DR. AFSHARI:  Okay.  It has been a full day.  I appreciate everybody’s engagement here in the last part of the day.  I know it has been a session, especially for those of you who may have traveled distances late last night or early this morning.

I’m going to adjourn the public meeting.  The SAB has to stay behind for a little bit just to gather our thoughts from today.

(Whereupon, the meeting was adjourned, to reconvene at 8:00 a.m., the following day.)
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