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 P R O C E E D I N G S  (8:00 a.m.) 

DR. AFSHARI:  Good morning, everybody.  I would like to welcome you back to day 2 of our annual SAB meeting.

Hopefully everybody has had a good night’s sleep.  I certainly enjoyed the dinner last night and want to thank Bill and Peggy for hosting that.

What we would like to do today is continue with the same spirit that we had yesterday.  We’re going to have a mixture of talks from various FDA center reps, who will talk to us and describe what they see as their future needs.  Again, that’s important information coming into the SAB, as we can help to deliberate and work with Bill in helping provide some strategic recommendations on how NCTR could best be poised to meet those needs moving forward in the future. 

Then we’ll also hear some continued updates from the various NCTR division directors in terms of their progress and their work and where they are driving their research objectives.

First up we have Dr. Carolyn Wilson, from CBER, the Center for Biologics Evaluation and Research.

Agenda Item:  Center-Specific Research Strategic Needs

Center for Biologics Evaluation and Research

DR. WILSON:  Good morning.  Thank you for giving me the opportunity to give a brief overview about our center, what we regulate, and some of our priorities and our research program.

For those of you who aren’t familiar, we regulate the complex biologics.  These include vaccines, blood, blood components, and derivatives -- these are things that have huge public health impacts, as you can imagine -- allergenic products, which are actually a conglomeration of over 1,200 different types of allergens.  We recently have started work in a new area, therapeutic probiotics.  Then we have what we call the cutting-edge or science-fiction type of new therapeutics, cell and gene therapies, xenotransplantation products, and some human tissues as well, and the various related devices associated with these products.

These types of products provide a range of complex scientific questions in terms of regulating these products.  As you can imagine, these aren’t amenable to terminal sterilization, and therefore things like microbial purity are very critical.  In these new areas, like cell and gene therapies, even understanding what to measure on these products to know what they are, what the critical attributes are to measure in terms of characterizing the product -- there are still a lot of questions that are left unanswered.

Our mission is to ensure the safety, purity, potency, and effectiveness of biological products, which I already described, for the prevention, diagnosis, and treatment of human diseases, conditions, or injury.

We’re organized into seven different offices.  The center director is in the middle, where the deputy and the center associates reside.  Then we have three crosscutting offices:  Management, Communication, Outreach and Development, Compliance, Biologics quality.  The Eppendorf tubes at the bottom represent our four offices where we have research.  Biostatistics and Epidemiology is not laboratory-based research, but they do have an active research component, and then Cell, Tissue, and Gene Therapies, Vaccines Research and Review, and Blood Research and Review are our product review offices, which review the products that their name indicates, but also have their own laboratory programs.

We see the role of research as being critical for us to fulfill our regulatory mission, just as NCTR sees the need to do the toxicology research to fulfill the regulatory mission of the FDA.  In our case, everything starts and ends with the public health, which drives development of a novel product, or sometimes even new technologies that arise which may need to be evaluated for their applicability to currently licensed products.  These may pose certain regulatory challenges.  We may not have enough knowledge about the product -- for example, things like stem cells.  We don’t understand fully what the critical attributes are that we need to measure.  Sometimes we don’t have appropriate animal models to be able to assess the safety or the potential for efficacy.

Our research program, then, provides an opportunity, through discovery and development of new tools, to fill those gaps in the scientific knowledge to help us assess those products.  That informs our regulatory policy and decision-making, and through better guidance to sponsors, then we get better data submitted by those sponsors, which allows us to do a better job in making those benefit/risk decisions.  Hopefully in the end, what we have is a licensed product that is both safe and effective and has a positive impact on the public health.

We are somewhat different than most of the centers.  We have what’s called a researcher-regulator model.  What this means is that we have staff who spend up to 50 percent of their time doing regulatory activities and the rest of their time doing lab-based research.  These regulatory activities are the same as full-time reviewers.  They are reviewing submissions to the FDA, going out on inspections, writing guidance documents, organizing workshops, advisory committees, and so on.  Because they are looking at all the same regulatory information that our full-time review colleagues, plus they are also active members of the scientific community -- they are going out and interfacing with colleagues at scientific meetings -- they have a very strong sense of what’s coming into the agency, what’s already here, and what those scientific gaps are that we need to do a better job in our regulatory mission.  This makes sure that our research is really relevant and that we use our expertise in the best way possible.

This is right now a draft that we hope to finalize by the end of the year.  I’ll share with you some of the high-level principles.  Last year we released a CBER strategic plan.  If you go it the CBER website, there’s a link.  As you probably know, the regulatory science strategic plan was also released last summer.  The term “regulatory science” has been defined as the development and use of scientific knowledge, tools, standards, and approaches necessary for the assessment of medical product safety, efficacy, quality, potency, and performance.

We actually have done regulatory science for a long time.  We will continue to do regulatory science.  What we have done is to develop a strategic plan.  I’ll just give you a very high-level overview of some of the major tenets of that.

The first area is to increase the nation’s preparedness to assess threats as a result of bioterrorism and pandemic and emerging infectious disease.  We have three main areas under that topic:

∙ Rapid pathogen detection.  That is a very important issue, especially for the blood supply.

∙ Preparedness for pandemic and seasonal influenza.  As you can imagine, this is a critical aspect of the work we do.

∙ We are also actively engaged in the Medical Countermeasure Initiative through preparedness for biological, chemical, or radiologic acts of terrorism.

The second major area is improving global public health through international collaboration, including research and information sharing.  We are actively engaged in things like correlates of immunity for vaccines for diseases of the developing world, things like TB and malaria.  We have very active research programs.  We have an abundance of international collaborations.  We do a lot of work in terms of developing panels, reagents, and methods to detect emerging infectious diseases -- again, a very important issue for protecting the blood supply -- and then also transferring FDA advances to the public domain to improve global public health.

The third area is enhancing the ability of advanced science and technology to facilitate development of safe and effective biological products.  Here we have two major goals:  To evaluate and implement novel methods and technology to enhance product safety or quality, and to facilitate development of safe, effective innovative products for things like regenerative medicine, cancer, and chronic and rare diseases.

Fourth, the safety of biological products in the context of postmarket safety is a very important issue -- being able to improve detection strategies for rare adverse events related to our marketed products.  We are actively engaged in doing modeling and simulation studies, looking at large health-care data sets.  We have what’s called a Mini-Sentinel program to do real-time monitoring for adverse events.  We have a new program in our Office of Biostatistics and Epidemiology that is starting to look at genetic associations of adverse events.  Then also the issues of sample and data acquisition and storage standards is very critical.
The final part of our strategic plan also talks to the need for having research excellence and accountability.  That’s talking about having appropriate infrastructure, having appropriate access to scientific computing needs, training opportunities, leveraging where we can, and making sure that our programs are of the highest quality, productivity, and, of course, relevant to regulatory and public health needs.

We have a wide array of scientific expertise.  In order to meet the challenge of novel technologies, we have experts NMR, mass spectrometry, flow cytometry, and this year, thanks to the Medical Countermeasure Initiative, we are now bringing on an Illumina high-throughput sequencing.  We’re exciting about engaging in that new technology as well.

As you can imagine, we have a lot of microbiology, immunology, biochemistry, cell and developmental biology, and, of course, epidemiology and biostatistics.  This allows for a nice multidisciplinary environment to have collaborations.  Of course, right now we’re also on the NIH campus, and a lot of our investigators also actively engage in collaboration with colleagues at NIH.

Our facilities:  We have a Biotechnology Core Facility.  I’m not going to read through this, but it has a lot of the typical things you would expect to support our scientific needs.  We have some limited core support for flow cytometry and confocal, a vivarium, which supports use of both rodents and nonhuman primates.  We also have BSL-3 capacity and animal BSL-3 laboratories.

With that, I will finish.  Thank you for your attention.  I’m happy to answer any questions.

DR. AFSHARI:  Carolyn, I wonder if you could just speak a little bit to what you see are the research needs within CBER that could best be met with collaboration from NCTR.

DR. WILSON:  Some of the areas that we have explored in the last few years are, in particular, in the stem cell area.  I think this is a very new area.  I know there are interests here at NCTR in using them to develop models for toxicity testing.  You heard about that yesterday from Deb Hansen.  We also have a very strong stem cell research program looking at how we characterize these products so that we know what the critical attributes are that are actually going to tell us about whether or not the cells differentiate properly and stay in the right place when you put them into the body and do the right things and don’t have unwanted effects.

I think there is a lot to be learned between the two groups as we get experience.  We have learned things like as few as seven passage numbers impact the differentiation capacity in vitro, for example.  I think as each group is working with stem cells, even for very different applications, there are opportunities to learn from each other.

DR. BURCHIEL:  This is following up on a dinner conversation last night and a little bit of what we ended yesterday afternoon with.  It has to do with models of interactions between centers.  In this case I’m interested in immunology.  If someone is going to do nanotechnology and wants to ask questions about immune function, innate or adaptive, are you in the position -- your center -- to do those studies and to interact, and how would that interaction occur, with NCTR?
DR. WILSON:  First of all, yes, we certainly have a real depth of expertise in immunology.  A lot of it is focused, as you would imagine, on vaccine-related issues.  But I think that our scientists collaborate all the time on issues that may not be their primary interest.  There is now actually a new program that’s at the FDA level called the CORES Program -- Collaborative Opportunities in Research Excellence in Science.  This is a grant program that is intended to support and encourage cross-center collaborations to address the nanotechnology-specific issues in terms of regulatory science.  Certainly that’s an opportunity for getting those types of cross-center collaborations funded.  For example, if it’s a nanotechnology product that our center doesn’t regulate, we might not be interested in funding that, but if we could get funding through the CORES program, our scientists would be happy to collaborate on things like that.
DR. BURCHIEL:  Can I drill down a little bit on that?  This is an area of interest to me, but I’m not driving a personal agenda.  I’m just trying to understand how that would work -- a boots-on-the-ground type of comment.  If NCTR -- as a part of its examining every organ system, the immune system will be important for many of the nanomaterials, we already know that, for a variety of reasons.  What does that look like?  When you say collaboration, does that mean the studies -- you have vivariums, you have researchers, and all that.  Do you envision that the exposures-in-animals work goes on at CBER or that you would be just consulting with things that would happen here?  Does NCTR need to acquire immunology expertise to conduct the studies, to run the assays, that sort of thing, or would someone from CBER be assigned here to run those studies?  How would that work?
DR. WILSON:  I think, like any research collaboration, the investigators would have to work out those kinds of details.  It would depend on the nature of the study and the logistics of what samples need to be collected and how they need to be analyzed -- whether or not they could be sent up to CBER for analysis or if that would impact the integrity of the samples -- as to where the study actually needed to be centered.  Certainly the animal facilities that are down here have a much larger capacity in terms of numbers.  So if it was a type of study that required a large number of animals, it would probably better to have it done down here.  And, obviously, you have the NanoCore that could characterize the materials and do all of the characterizations of the tissues that need to be done from the point of view of detecting the nanoparticles.
It would really depend on, like most things, the details.  But I’m sure that we can work something out that would make sense that would both meet the scientific needs and allow the investigators to collaborate.  Certainly our scientists could travel down here for short periods of time to do limited amounts of studies, things like that.  But that gets a lot more challenging.

DR. AFSHARI:  Dr. Bucher.

DR. BUCHER:  I just wanted to mention that we have had those kinds of interactions already at NCTR, where we have utilized our contract capabilities at other institutions to carry out immune function studies here.  So it does work.

DR. AFSHARI:  Thank you.

Dr. Wilson, I have another question.  You said a new area for CBER is regulation of the probiotic therapeutics.  Is it still too new or do you have a sense of potential research gaps there?  I’m wondering if there are opportunities with the Microbiology Division here at NCTR.

DR. WILSON:  That’s a great question.  Actually, for exactly that reason, we organized a workshop two years ago where we brought some of the selected members of the Division of Microbiology up to CBER and we had some of our selected members that are working in this area and other areas of microbiology that are potential mutual interests.  In particular, Staph. aureus is a new area where there are also research gaps, because there is a need for development of vaccines for MRSA.  We are developing new animal models to assess that and things like that.

We got everybody in the same room together and had a series of presentations and conversations.  We kind of have the preference that if there is a natural synergy and desire to collaborate, the scientists are grownups and they’ll do that on their own.  At the time, there was a lot of interest.  It was a great day.  There was a lot of exchange of information.  I think there have been some additional discussions as follow-up to that meeting from a couple of years ago, but I’m not sure that it has turned into any formal collaborations.

The types of scientific gaps in terms of the probiotics -- as you can imagine, characterization of the product.  These are very far from what we are used to in terms of a bacterial strain that is a purer strain for a vaccine, for example.  These are just gemisches.  The sponsors have no idea what’s in there.  They make claims, but they may or may not be there.  So that’s a big issue for us.  We have been trying to develop methods that could allow for better characterization of the product -- also trying to make sure that there isn’t anything that would be pathogenic in the product, that would be a contaminant that would be a problem.  So we have actually also been thinking about whether we can use certain bacteriophage that might be specific for certain pathogenic bacteria.

So those are some of the types of things that we have been looking at.

DR. AFSHARI:  Thank you.

Any other questions?

Dr. Hanig.

DR. HANIG:  In about two years or so, you’re going to be moving into new quarters at White Oak, and we’ll be welcoming you.  I was wondering whether those new quarters -- the labs, the offices, and the vivarium -- will represent a significant increase in the amount of space you have.  Also are there any things you will be able to do there that you can’t do now?

DR. WILSON:  We actually, about two years ago, went through a very deliberate planning for our new White Oak building.  As you probably know, GSA is incredibly restrictive as to what limit of growth they will give you.  But we will have growth capacity in the new laboratory building.  We will have expanded vivarium capacity, expanded capacity for nonhuman primates.  We’re going to have 10 BSL-3 suites, whereas now we have three.  So we’re really excited about that.  The BSL-3 will have a suite for doing confocal and flow cytometry, including sterile sorts.  We’re going to have an MRI facility.  We’re going to have a larger, expanded core for confocal and flow cytometry.

So, yes, it will give us -- because we’re sort of limited in space right now, we haven’t been able to really aggressively plan and grow in these areas.  Microarray is another area where we currently have some limited core, and we’re going to grow that as well.  We’re looking forward to the opportunity to actually have new scientific capabilities as we move to the new building.

DR. HANIG:  Just a quick follow-on, are you planning to expand analytical capabilities to deal with biosimilars?

DR. WILSON:  As I mentioned, we have a very active group that is doing mass spectrometry.  We have NMR, and actually we have some very good programs looking at things like whether you can use aptamers to map conformational epitopes.  We are doing some modeling and simulation studies in terms of MHC haplotypes and potential for immunogenicity and things like that.
So we are really gearing up.  We already had a lot of that capacity, but clearly we see the need for engaging in that area.  That’s going to be an important area for us as well.

DR. AFSHARI:  Thank you, Dr. Wilson.

I think we need to move on.  It’s my pleasure to introduce Dr. Tom Colatsky, who is going to present to us on the strategic needs for CDER, the Center for Drug Evaluation and Research.

Agenda Item:  Center for Drug Evaluation and Research
DR. COLATSKY:  Thank you again to Bill and Peggy for inviting me down here.  I really enjoyed the session yesterday.

What I want to try to do in this presentation is to focus on CDER’s strategic needs.  I think I need to preface this by saying that CDER is a very diverse group of individuals, with different programs and different priorities, so the research needs are not straightforward or clear-cut.  But I do have the advantage of having a strategy document that came out earlier this year, and I will pull from that to try to give you a flavor of what might be considered to be important from CDER’s point of view.

We had a little bit of a talk yesterday about whether safety or efficacy is important for CDER.  It’s both.  But if you notice, we’re ensuring that safe and effective drugs are available to Americans.  So safety is clearly at the forefront of what we want to do.

A lot of the discussion yesterday had to do with a particular kind of safety.  I wanted to put the challenge for us in a different kind of perspective this morning.  A lot of the safety assessment that goes on within CDER is preapproval.  It’s the evaluation of sponsor data to determine whether or not a new product is going to be safe, and then, eventually, safe and effective.  Most of this involves predicting what adverse events might occur, either during clinical trials or postmarketing, at what exposure levels.  There is also a significant effort directed toward postmarketing safety.  Here it’s more about the detection of weak or infrequent signals.  

So there are really two different approaches to safety.  In both cases we’re looking for signals.  In preapproval, we’re looking more at general average behaviors.  We’re looking for dose dependency.  We’re ignoring outliers.  On the post-approval side, it’s probably the outliers that are going to cause problems for the drugs.  So the strategic points that you will see coming forward really represent these two different approaches to safety assessment.

This is taken from the Science Prioritization and Review Committee document that came out in July.  It represents the science needs and priorities within CDER.  These are the general headers.  On the subsequent slides, I’ll show you some specific questions that associate with examples in each of those categories.

The first three have to do with postmarket safety assessment.  They include data and methods for the analysis of postmarket data, risk management strategies, and scientific approaches to regulatory communications.

There is also a very strong need and interest in product quality as a basis for safe and effective therapeutics.  So product quality and performance, and being able to predict these, not only for drugs, but also for complex molecules, is a strategic need.  

Predictive models, both animal and computer, were identified as a need.

In terms of better design and analysis of clinical trials to facilitate drug development and approvals, there is a strategic need around the design, analysis, and monitoring of clinical trials, and then the individualization of patient therapy.

The first of these is improved access to postmarket data and exploring the feasibility of their use in different analyses.  There is an interest in accessing a wide range of new and diverse data sources, including prescribing data, electronic medical records, hospital discharge data, data from our other government colleagues in CDC, CMS, and perhaps even other federal agencies.  There is a drug safety oversight board which engages members of the government across these different agencies to raise safety issues and help in their evaluation.

Another example would be to incorporate not only postmarket data, clinical data, but also premarket data, including preclinical data, in the assessment of postmarketing signals and supporting regulatory safety decisions.

Another example would be the feasibility of approaches that would allow the use of observational clinical data to assess outcomes.  This is a move away from the controlled clinical trial paradigm.  Internally there is a lot of discussion about epidemiology versus observational versus controlled trials as a source of clinical data on adverse events.

The second need is to improve risk assessment and management strategies to reinforce the safe use of drugs.  One of the first questions asked in this document is, do CDER regulatory activities actually improve patient outcomes?  Developing metrics around how these actions improve public health and safety is an important priority.
There is a need to better predict which product could injure which populations taking drug combinations or unapproved products, better methods to screen for low-level adulterants, a need for supply chain traceability and forensics, particularly with so many products coming, at least in part, from overseas facilities and sources, behavioral science models to the selection of REMS and medication error prevention strategies, and then principles that can aid medical countermeasure benefit/risk decisions under the Animal Rule.  You heard some of this from Carmen yesterday.

The third priority is to evaluate the effectiveness and impact of regulatory communications, questions like:

∙ What content most effectively conveys medical information to the consumer?
∙ What are the best ways to communicate with the public in emergency situations?
∙ Can the reach and effectiveness of risk communications be improved?

Number four is to evaluate links among product quality attributes, manufacturing processes, and performance.  Here, key product and process design features and the manufacturing parameters that are required to ensure product safety need to b characterized and analytical methods developed, metrics and methodologies to evaluate novel dosage forms and delivery systems, drawing links between product attributes and clinical effects, particularly safety issues, and then analytical methods and methodologies to evaluate complex and compounded drugs.  This is a relatively new but also very important area.
This is the area that is probably most closely aligned with NCTR and its mission:  Developing and improving predictive models of human safety and efficacy.  There are two broad categories.  One is to improve and get better nonclinical testing paradigms to predict human risks, including organ-specific toxicities, the activity of biologics, and medical countermeasures, and then, secondarily, the use of mechanistic models to improve safety prediction, beginning with QSAR modeling for structural-based safety alerts, pharmacometric modeling, as well as higher-order systems-level models.

The sixth scientific priority:

∙ To improve clinical trial design, analysis, and conduct, looking at statistical methods, how to deal with missing data, how to best use adaptive design, how to design non-inferiority trials.

∙ An important one is, how do you analyze data across multiple clinical trial types?  If you are looking for rare events, looking at multiple trials that may have been conducted in different ways and may not be amenable to a meta-analysis becomes very, very important.  

∙ Improving trial endpoints and outcome measurements tools.  This can be anything from patient-reported outcomes to biomarkers to various drug-development tools that are being considered by the agency right now to improve clinical trials design.

∙ Special populations.

∙ Improved methods and procedures for inspecting clinical trials to ensure data quality preapproval. 

The final category is to enhance individualization of patient treatment.  Here, biomarker evaluation and qualification for regulatory use is very important.  Probably almost everyone within CDER is involved with one form of biomarker qualification or another.  Then drug product behavior, pharmacokinetics, pharmacodynamics, ADME, in special populations -- geriatric, pediatric, pregnant, and organ dysfunction -- is also a need.

I thought I would end with a slide that shows the range of programs that my division is involved with and to give you a little bit of flavor of how we’re trying to address some of these challenges.  The work that we’re doing really can be broken down into four large categories:  toxicity mechanisms, biomarkers, clinical pharmacology, and computational drug safety.

Under toxicity mechanisms:

∙ We’re very interested in understanding how drugs that modulate the immune system may produce a cancer risk and how one would assess that.  For these classes of drugs, that was not so much of a problem when they were being used for transplantation and very serious diseases, but the same drugs are now being used in pediatric patients and for more benign conditions, and the cancer risk becomes more real.
∙ We’re very interested in anti-diabetic drugs and the adverse events that they produce clinically that may be hard to distinguish from concomitant symptoms within that disease. 
∙ The cardiovascular effects of oncology drugs.

∙ In a broader sense, we’re interested in cardiovascular adverse events and are collaborating to develop a database of drugs and pharmacology and toxicology data that inform decisions on QT prolongation.

∙ We have a very longstanding program in phospholipidosis.  This is a nonclinical finding that is often very damaging to a drug during its early development process and very confusing to both sponsors and regulators, because we’re not quite sure what the clinical risk actually is or how to identify it.

∙ We’re also, as we talked about yesterday, interested in nanoparticle characterization and safety.

On the biomarker side:

∙ There have been longstanding efforts in drug-induced vascular injury.  In this case, we are working with a CRADA partner, Pfizer, to explore mechanisms behind drug-induced vascular injury.

∙ We’re looking at drug-induced cardiac and skeletal muscle injury and biomarkers that might associate with those.

∙ We have been drawn into the biomarker qualification debate by looking at how histopathology can be used to provide a phenotypic anchor to qualify the performance of a biomarker, and whether blinded or unblinded studies are necessary and important.

∙ We have been involved with microRNA research, both locally and with ILSI HESI.

∙ We have been evaluating both urinary and tissue-level biomarkers for phospholipidosis.

On the clinical pharmacology side, there are a lot of activities that tie into either new draft guidances or revisions of longer-standing guidances:

∙ How renal impairment affects the metabolism of drugs.

∙ How drug transporter activity can be assessed in in vitro and cell culture models and what kinds of calculations permit a prediction of clinical activity.

∙ We’re involved with drug metabolism, particularly how it might affect toxicity.

∙ We’re also beginning to look at narrow-therapeutic-index drugs and the question of therapeutic bioequivalence.  There is actually a medical countermeasure aspect to this, because there are questions that have come up about the therapeutic bioequivalence of some antibiotics that are currently on the market, and we have been evaluating those.

QSAR modeling has been an area where not only CDER, but also others within the FDA have played a major role, including CFSAN, in developing models, as well as using them and consulting on IND and NDA questions.  We have begun to use that same technology in the post-approval period at the 18-month review.

We have also been involved with some collaborations and internal efforts to develop pathway modeling and analysis capabilities, as well as collaborations with companies involved with system-level models, both in terms of disease processes and virtual clinical trial design.

The last one is actually a clinical trial simulation with a company called Archimedes.  They are a modeling group that comes out of Kaiser Permanente.  They actually provide capability to draw virtual patients from a real-life patient database and run virtual trials to find out whether longer durations of treatment, different input parameters, different dosing regimens might have produced a different outcome.  We have been looking at weight-loss drugs in this particular collaboration.

I think that’s my last slide.  I would be happy to answer any questions.

DR. AFSHARI:  Thank you.

Questions for Dr. Colatsky?

I’ll start off with a question.  As you work with these various research projects within your laboratory there at CDER, is the goal to put tools in the hands of the reviewers or to potentially influence and modify guidance or to put things in the public domain and hope they start to get more broadly used as part of the qualification or further understanding of them?

DR. COLATSKY:  Yes, yes, and yes.  A lot of our research is applied and based on real-time reviewer needs regarding a particular drug or drug class.  Some of our research involves anticipating an emerging regulatory science issue.  I think nanoparticles kind of fit into that category.  Some of our projects come from colleagues in the Office of Surveillance and Epidemiology and are based on pharmacovigilance signals.  In those cases we are often asked to help provide biological plausibility for those adverse events, as well as to understand whether some nonclinical test or analytical approach could have given some predictive ability to that adverse event prior to approval.
A lot of work gets presented internally.  Some of it gets reduced to white papers that help inform guidances.  We get comment on guidances, and in many cases, we try to provide benchmark data that can be cited by reviewers to sponsors as a reason for a data request or rejection or whatever might come along.

So we cover a lot of different fronts with a lot of different customers.

DR. AFSHARI:  We talked a little bit yesterday in terms of potentially needing to be nimble sometimes to react to issues.  You mentioned if a reviewer has a need ‑‑ the package is on their desk and the clock is ticking.  I understand, I guess, that the model is a little different within CDER than CBER.  You have research groups and regulatory groups, but they are not necessarily one and the same person.  Could you give us a sense of, when that reviewer has a need, what that communication is like, and again, if there was opportunity for pulling expert consultancy or work streams from NCTR, how would that be leveraged with that backdrop of that clock?

DR. COLATSKY:  Finding, opening, and sustaining communication channels is a major challenge and a large part of what I need to do.  What we have found is that having contact through a lot of the coordinating committees that evaluate drugs and progress in drug approvals and evaluations in real time is important.  Attending grand rounds or CDER rounds and understanding what’s going on in different segments within CDER is important, personal contact.  We have made it mandatory that each of our science projects has a reviewer champion.  What this has done is it has forced investigators to go out and find somebody who thinks that their science is important.  Initially, what that did was justify the work that was ongoing, but now what it’s doing is actually opening up new avenues for collaboration.  People know what we can do.  They know the capabilities that we have.  They are providing opportunities to help them in different ways.

But it is something that requires a lot of care and feeding.  It doesn’t happen automatically.  Even though we’re all on one campus, we’re more isolated than you might imagine.  I’m talking about in general.  Communication is something that really has to be nurtured.

DR. AFSHARI:  Do you think you have the knowledge of NCTR’s expertise, again, to know at that point in time who to call here in terms of potential consultancy or work that you may be able to leverage here?

DR. COLATSKY:  We interact with NCTR in a number of projects.  This is, I think, my fifth or sixth visit down here, and I’m getting to know people pretty well.  We do try to be inclusive.  We know we can’t do everything ourselves.  We know there are a lot of great capabilities down here in Arkansas.  My personal goal is to make sure that we are sufficiently leveraged across all of CDER, as well as across all of FDA, to make sure that when a problem does come up, the best minds are at work trying to solve it.

DR. GOLDMAN:  Lynn Goldman.

I have a very basic question, actually.  Do you have a sense of roughly what proportion of the scientists in CDER are engaged in research versus review?  It’s a little easier with Carolyn, since everybody seems to have a certain proportion of their time that they are doing research.  How does that shake out for CDER?

DR. COLATSKY:  I think it’s a hard number to give you, because our division, for example, is completely devoted to research.  We have laboratories in Building 64.  We do everything from bioanalysis to animal studies to clinical pharmacology in human cells.  There’s also within the Office of Testing Research dedicated research work formulation, and the Division of Pharmaceutical Analysis in St. Louis, which is also part of OTR, works on product quality.  Those are all dedicated research, with a regulatory science perspective on it.
The Office of Biotechnology, I think, also has the regulator-reviewer model.  They were associated with CBER, and so that model carried over.  

In terms of the rest of CDER, when it comes to doing research, I think there is a feeling that the people who are engaged in reviews can identify research problems of interest.  There are a number of funding mechanisms that would allow people within different offices and divisions to come up with novel research ideas.  Even though they might be on the review side, they can apply for Critical Path funding or regulatory science award funding or other vehicles.

So there’s research going on everywhere.  In terms of dedicated research, probably OTR and, in terms of reviewer-regulator research in a qualified way, OBP would be the only source.

DR. AFSHARI:  Thank you very much.  We appreciate it.

I was negligent in my duties to introduce our guests who have joined us today.  To my left here is Dr. Lynn Goldman, who is representing the FDA Science Board.  We welcome her for being able to join us for today.

Down here joining us at the end of the table is Dr. Jay Gandy, who is joining us from UAMS.  Welcome.

I would like to move on to an update from Dr. Fred Beland on the Division of Biochemical Toxicology.

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

Division of Biochemical Toxicology

DR. BELAND:  Good morning.
I apologize for being here sporadically, but my wife had a total knee replacement.  The recovery is unremarkable, but it has really restricted our activities, hers and mine as well.  So if I repeat something that was said yesterday, I apologize.
I’m just going to give you a brief overview of Biochemical Toxicology.  This sort of comes from our annual report.  What I think is fair to say is that we really emphasize doing toxicological assessments.  That’s really the focus of our organization.  We have other things we do, but that is the major effort.  This is sort of a long description of that.

The areas where we work -- and this is a slide that I showed last year -- we have a lot of funding through the National Toxicology Program, where we work on compounds that have been nominated by the Food and Drug Administration.  We have a major effort in food safety.  This goes into the NTP, but also some of it is funded internally.  Lastly, we have a rather large effort, led by Igor Pogribny, where we look at epigenetic mechanisms and carcinogenesis.  Again, this is not in isolation.  We apply to compounds that we examine through the NTP IAG.  We apply it to chemicals that are found in food and so forth.

So there is an intermix here.  These are not discrete areas.

I'm giving a list of the senior investigators.  We have 12 groups.  We have a total of about 50 people, including technicians and postdoctoral fellows and so forth.  Of these, Matt Bryant does not really conduct a research program.  We provide analytical support for all the NTP programs, as well as other studies conducted at NCTR.  Matt Bryant leads that group.  

Goncalo Gamboa da Costa runs a research program, but also significant portion of his work is providing analytical mass spectrometry analysis for NTP programs, but also a lot for the Division of Microbiology.

I can’t go through everything that we do in the division.  It is large -- well, it’s large for NCTR.  But what I thought I would do is highlight what a number of the investigators are doing.  What I’ll do is just have the senior investigator -- these people are not doing this by themselves.  They have groups.  We get a lot of support from other divisions, from support groups at NCTR.  We also work together.  These are not done in isolation.  We work as a group.  People will ebb and flow from one group to another.

Mary is in charge of three NTP-funded projects.  The first one deals with the toxicity of silver nanoparticles.  I feel this has probably been discussed.  Silver nanoparticles are in lots of things.  They are used primarily for their antibacterial characteristics.  We are presently in the middle of a subchronic study.  The idea is, what happens as the particle size changes?  We have particles that are about 10 nanometers, 50 nanometers, and approximately 100 nanometers.  These are rigorously characterized, but this gives you an idea of what we’re working with.  We are comparing it to silver acetate as a control, as a positive control.

The study has started.  We have God knows how many solutions being stirred every morning.  This is an oral gavage study.  It’s an absolute nightmare to conduct.  But it seems to be going smoothly.  

The only thing that seems to be occurring at the moment is that we have what appears to be a little toxicity with the silver acetate, but nothing with the silver particles.

I think John Bucher mentioned the Aloe vera.  This was a bit of a surprise.  This is NTP-funded.  It really wasn’t an FDA nomination.  I think it came from the National Cancer Institute.  It’s a dietary supplement.  You think of Aloe vera as a topical application, but there is a lot of oral consumption.  You can go to Walmart and buy this stuff by the gallon.  It’s used to treat everything.  If you have something wrong with you, drink Aloe and you will be cured.

When we went into the study, people thought it really wasn’t going to do anything.  Then, as John mentioned, it causes large intestinal tumors in rats, which is a good model for humans.  Of course, this upset the Aloe industry.  They came back and said, the product we use is really not on the market.  I’m not sure that’s true, but I will admit that the product that is on the market tends to be charcoal-treated.  At one time, we proposed to use charcoal-treated, in addition to whole-leaf extract, but since no one thought Aloe was going to do anything, that got cut out.  Now we’re going to do it.  So we have the charcoal-treated product.  We have the gel, which is also used.  We are going to go ahead and repeat the studies, at least a 90-days study.  We can use goblet cell proliferation as a marker for toxicity.  If we see that, we’ll go on and do a cancer study.

We’re in the process of characterizing this material.  We would start probably about six months down the road.

The last thing is the phototoxicity of retinyl palmitate.  This was a nomination by CFSAN.  Retinyl palmitate is used in a lot of skin-care preparations.  We did a phototox study, but we believe it was compromised by having diisopropyl adipate in the cream.  We got a response, but we’re going to repeat the study using a cream that is innocuous.  We thought we could use the cream that we use with Aloe vera, but it turns out that retinyl palmitate isn’t stable in it.  So we have a bit of a problem at the moment.  This is to fulfill a regulatory need of CFSAN and it is financially supported by the NTP.

Barry Delclos -- in addition to Barry Delclos, I’m listing Luisa Camacho, Dan Doerge, and Jeff Fisher.  The reason is bisphenol A.  We are up to our eyeballs in bisphenol A.  Barry is the lead person.  Luisa Camacho is providing biology support.  Dan Doerge is providing pharmacokinetic support.  Jeff Fisher is doing PBPK modeling.  It’s a huge effort.

We finished the subchronic study that went from 2.5 micrograms per kilogram of body weight per day up to 300,000.  Human consumption is less than probably a microgram per kilogram of body weight per day.  A huge range.  We measured more than 100 endpoints.  We also have a positive control, ethinyl estradiol.  This is in rats.  We have fetal exposure, followed by exposure after the pups were born.

Really nothing happened except at the highest doses.  I guess it’s my opinion that if this was a normal compound, we would probably stop now.  But bisphenol A is not a normal compound politically.  So we are going to do a two-year study, with the same endpoints.  This is going to be funded by the NTP.  In addition, there are investigators who are sponsored by the NIEHS who will receive samples from our studies.  There are 12 investigators in this collaboration.  I don’t know how it’s going to work, because a lot of these people, I think, are somewhat biased.  

We have talked about collaborations.  When I have been in collaborations with people, I guess you are supposed to get along with them.  The late Fred Calbocker (phonetic) always maintained that you really didn’t have to like the people with whom you collaborated.  I think this probably exceeds his standards.
This is just sort of a warning.  We are going to do the best we can.  We are going to provide samples for these people.  But it’s a very unusual type of collaboration.

The other thing that -- in collaboration with the people at CDRH, we are looking at -- we have a proposal that -- the proposal is not written at the moment -- to look at IV exposure to diethylhexyl phthalate.  This is a plasticizer and it’s an endocrine disruptor.  One of the largest exposures is in infants in neonatal intensive care units, because they have IV drug administration.  It’s important that we get a good assessment here.  The idea will be to look at this in infants and possibly primates.  This is in the process of being prepared.

Jia-Long Fang was working with funding from the NTP to work with antiretroviral drugs.  John mentioned this yesterday.  He was doing mechanistic studies.  Now he has shifted to a request from the Center for Drugs to look at the dermal toxicity of triclosan.  Triclosan is put into a lot of topical products because of its antibacterial properties.  It’s also found in certain toothpastes.  It has potentially endocrine-disrupting properties.   So we were asked -- again, this is funded by the NTP -- to look at its dermal toxicity.  We’re in the process of conducting a 90-day study.  It started just a few weeks ago.  Initially the high dose was causing a bit of a problem, but things seem to have calmed down.  The study is ongoing.  I think everything is going smoothly at the present time.

We have also done pharmacokinetic measurements.  Jeff Fisher, who we hired to do pharmacokinetic modeling, will use these data also.

Jeff Fisher joined our division a year ago in July.  He is heavily involved in doing the PBPK modeling of bisphenol A.  He has a new protocol that was just approved about a week ago where he’s looking at biologically based dose-response modeling for thyroid axis.  Both he and Dan Doerge have a lot of interest in thyroid toxicity, so they work closely together on that.

The last thing I would just briefly like to mention is that he had a project that he put together for this challenge grant that dealt with the efficacy of potassium iodide in neonates.  When there is a nuclear accident, which we seem to have at intervals of 10 to 20 years, there really is not a good indication of how much potassium iodide you should give your children.  The proposal here was to use primates to come up with a reasonable estimation. 

For reasons that are still a mystery to me, it wasn’t selected to go forward.  But we have entered into discussions with the people from Medical Countermeasures to see if we can secure funding through them.

Goncalo Gamboa da Costa, as I mentioned, runs our mass spec facility, but he is also involved very heavily -- he’s in charge of our efforts in looking at the nephrotoxicity of melamine and cyanuric acid.  As you are well aware, melamine and cyanuric acid caused a lot of deaths in dogs and cats in the United States and then, there were a lot of children who died because there was adulterated infant formula.  The interesting thing is that melamine by itself is not very toxic.  Cyanuric acid is not very toxic.  You put the two of them together and you get a beautiful crystal formation in the kidney, and this causes the toxicity.

We have done a 7-day study.  We have done 28-day studies.  We’re in the middle of a 90-day study.  What seems to happen is that as the length of the exposure increases, the amount of compound needed to cause a problem decreases.  You get crystal formation and then you get the slow growth of these beautiful, beautiful crystals.  If it’s in your kidney, it kills you.

The second thing is the toxicity of melamine and cyanuric acid in neonatal rats.  This is a proposal -- we’re in the process of preparing.  The first study is funded by the NTP.  We’re trying to get the second study funded by the NTP.  I think this is terribly important.  In China it was children who were exposed who were having problems.  They were supposedly just exposed to pure melamine.  In a way, this is hard to believe, because people who are doing the adulteration are not using pure compound -- they are using junk.  So I think there should be both there, and it simply may be an analytical problem.  But it’s also possible that melamine in an infant animal causes a problem.  So we want to look at melamine and cyanuric acid, but also the individual compounds, to see whether in a neonatal rat -- the fact that the kidney is not as developed -- whether there is a greater problem than in the adult rat.  This would drive the regulatory levels for these compounds in food.

Lei Guo joined the division almost two years ago now.  She has been working in collaboration with Peter Fu on the mechanism of kava toxicity.  Kava is a dietary supplement that you take for its sedating properties, calming properties, or something like this.  It is known to cause hepatoblastoma in experimental animals, but the mechanism is not known.  She has been exploring the toxicity of kava.

But the area that we want to move into -- and this is in response to a need in the Center for Tobacco Products -- is to develop an animal model for smokeless tobacco products.  We have had discussions with them regarding this.  We have a concept paper put together.  The idea would be, can we assess the risk of these products based upon the pH content, based upon the nitrosamine content?  We need an animal model to do this.  We have looked at the hamster cheek-pouch model.  I’m not sure that will work.  I think we’ll probably end up using what’s called an artificial lip canal model in rats.

Again, we have a concept paper that has been put together.  It’s being reviewed by the people at the Center for Tobacco Products, and hopefully it will be funded.

The work that I’m directing -- we have a big study that we completed with acrylamide.  CFSAN needed good bioassay data on acrylamide.  As John Bucher mentioned, that was presented to the NTP in April.  We have another study with glycidamide that was conducted in an identical manner.  Glycidamide, we believe, is the activated form of acrylamide.

I don’t have the final report written, but I can tell you that the data are almost superimposable.  That report will be given to the NTP sometime next year.

We are in the middle of a big study on furan.  Furan is another dietary compound. It’s a low-molecular-weight carcinogen that is formed when you cook things at high temperature.  We are doing a very extensive dose-response study.  Since we know it’s a carcinogen, this is being restricted to one sex of rats, but we have many, many doses.  We’re going from 20 micrograms per kilogram of body weight per day up to 2 milligrams per kilogram of body weight per day.  So we’ll have beautiful dose-response data. 

The last area that I would like to talk about is PAH carcinogenicity.  This is a concept that I’m trying to get John Bucher to pay for.  The idea here is, some years ago, we did a study where we did benzpyrene in coal tar to see whether or not benzpyrene could be used as a marker for coal tar carcinogenicity.  For certain tissues it can, but for other tissues it simply does not work.

The EPA and EFSA use -- they have, like, 15 or 16 -- depending upon the organization, they have 15 or 16 marker compounds, PAHs, that they used.  But if you look at the carcinogenicity data on that, it really isn’t very good.  Our exposure to PAH is oral, for most people.  Their data is based upon mouse skin tumorigenesis.  So what I would like to do is to take mixtures -- I would like to take environmental mixtures and assess the amount of PAH in the environmental mixtures and then put together mixtures of pure compounds that represent what’s found and see whether or not you get the same response.  If you get the same response, then what the EPA is doing is fine.  If not, there are other compounds that I think we need to monitor.

I have a concept paper that is being reviewed by various people, and hopefully it will get funded.

There are other people I really have not had time to talk about.

Igor Pogribny leads a huge, huge effort in epigenetic mechanisms and carcinogenesis.  This is funded by the National Cancer Institute, to some extent.  We also have Office of Women’s Health funding.  The major emphasis has to do with the epigenetic mechanisms of breast cancer.
Peter Fu, in addition to working with Lei Guo on kava, has a very large effort where he is looking at pyrrolizidine alkaloids.  Pyrrolizidine alkaloids are contaminants -- it comes out of plants -- are contaminants of both normal dietary substances and also dietary supplements.  He is working out the mechanisms.  Certainly these cause cancer.  He’s looking for biomarkers of that.

The last person is Woody Tolleson.  Woody Tolleson is looking at ricin and abrin and other toxins that have the potential to be used as bioterrorism agents.  The idea here is -- he’s looking at the thermal decomposition of these materials to see whether or not certain pasteurization processes are efficacious in getting rid of these in case they were put into the milk supply, put into dairy products, and so on.

Someone mentioned, what are your outputs?  To date, we have had 38 peer-reviewed manuscripts accepted for publication.  We have also, as John Bucher mentioned yesterday, had three final NTP reports that were reviewed.  These dealt with acrylamide, oral Aloe vera, and antiretroviral drugs.

Thank you.

DR. AFSHARI:  Thank you, Dr. Beland.

In the interest of time, if you could stick around until later this morning, we have an open discussion period.  But I know we have some center reps who are going to need to catch planes later today, so I would like to keep it moving and invite Donna Mendrick to come to the podium to give us an overview of the Division of Systems Biology.

Agenda Item:  Division of Systems Biology

DR. MENDRICK:  Thank you very much.
As you can tell, it’s difficult for us to go through all the different projects we’re doing in the divisions, so I’m going to have a slightly different approach.  I’m going to talk primarily about strategy and then profile some innovative things we have been doing.

The Division of Systems Biology is composed of a multidisciplinary team, which makes interaction challenging.  But at the end of the day, science can no longer be siloed, and I think this is the right approach, to bring people with different expertise together.  We’re working on using both innovative and routine approaches to convert emerging science and technology into translational biomarkers, improving detection of bacteria and viruses in food, biological products, and clinical samples, and building bioinformatics solutions.

The Division of Systems Biology is carved up, in a sense, in six different centers of excellence.  These are the players:  Jim Fuscoe, Rick Beger, Li-Rong Yu, Willie Salminen, Dan Buzatu, Jon Wilkes, and Weida Tong.  Weida Tong and Jim are both traveling this week, so they are not here.

I want to start off with a definition of biomarker.  People think of biomarkers differently.  This is a somewhat accepted standard designation of a biomarker:  It’s something that is objectively measured.  Today when you go to your doctor, your blood pressure is a biomarker.  Your body weight is biomarker. The word started getting used a lot with “omics,” so people tend to think of a biomarker as an omics biomarker, but, in fact, biomarkers are everything we basically do.

The other thing I want to point out -- because not everybody captures this -- is that a disease biomarker is generally the same as a toxicity biomarker and it can be efficacy biomarker.  For example, if you look at type 1 diabetes, whether a human has an autoimmune disease or you use streptozotocin in the rat model to induce it, you see elevation of glucose.  So it’s a disease biomarker, but that’s also a toxicity biomarker.  On the other hand, if you give animals or humans insulin, the glucose goes back to normal, so it’s an efficacy biomarker.  

I want to make that point because the body only has a certain number of ways to respond.  If you look at biomarkers in one context, many times they are useful in other contexts.  I exploit that somewhat when you look at disease in humans and toxicity in animals.

What I’m going to touch on very briefly today are some of the approaches we are using and some crosstalk between them.  We’re using omics and in silico approaches.  We are starting to work with the Center for Tobacco Products.  I’m not going to go into discussion a lot today on the different projects we’re looking at, because we are still somewhat in the planning stages.  We also do a lot of omics in various organ systems of the animal and some humans.  I’m going to talk briefly about some of the imaging we’re doing, some of the examination of bacteria, and we’re going to start moving into prion and virus contamination, and end with some of the bioinformatics work.

We’re interested in translational biomarkers.  In the human it’s not common to have tissue samples, unless it’s cancer.  So you need to find biomarkers generally that are not invasive, which means urine, blood, or potentially imaging.  Basically, we are already doing different omic approaches in body fluids from patients.  For example, we have been looking at patients that have been given acetaminophen, as well as cardiopulmonary bypass.  Some work has already been done in children, and we’re applying for funding to look at neonates.  We’re working with people in CDRH, if this gets funded.  Also Arkansas Children’s Hospital actually approached us with this problem in neonates, looking at particularly kidney toxicity.

We also try to equate, of course, animals to humans.  We need better translational understanding.  So we do omics, and we are going to hopefully start doing imaging in animal models of different types of organ toxicity.
An example where we have done this crosstalk is looking at biomarkers, both metabolomics and microRNA in this case, from patients and rodents following acetaminophen exposure.  We hope to get funding to actually broaden this out and look at other types of hepatotoxicity in humans, and look at microRNA particularly in humans.  In this case it will be in the urine.

Of course, we also, like everyone else, want to improve the extrapolation between in vitro and human.  We do a number of in vitro approaches.  One of the things we are actually going to start doing with the Tobacco Center is looking at more in vitro, particularly applying omics, to help screening approaches there.

Of course, at the end of the day, what everyone would love is if we could just look at compound structure and make all the predictions -- efficacy, safety -- and we wouldn’t have to do everything else.  I hope we can get there someday.  I don’t think we’re there yet.

On the in silico strategy, we have multiple approaches in the division.  We use a QSAR approach, which relates the molecular structure to biological activity.  We have a patented approach, QSDAR, which relates the analytical structure to the energy profile and then to biological activity.  So you can predict the NMR spectrum and use that to link to the biological activity.

We’re also using docking, where you use three-dimensional information.  In our case we are looking at drugs and HLA protein to see how they might interact.  People also use it, for example, looking at designing viruses.  They might look at proteins and other things in the body.
We’re using these approaches to look at polypharmacy.  It was a combined project between NCTR, CDER, and ATSDR, part of CDC, looking at polypharmacy using these approaches.  We also have several approaches looking at endocrine disruptors, one of which is supported by the Office of Women’s Health.  As I mentioned, we’re beginning to use it in personalized medicine. 
I just have one slide to briefly discuss this.  Janet Woodcock is helping to support this approach.  Michael Norcross in CDER is doing some wet lab work, and we’re doing the in silico work here.

The hypothesis is that a drug directly interacts with a unique HLA protein.  So you have a particular SNP on an HLA protein, and you get an immune response because of it.  So it would be an in silico approach to personalized medicine.  This approach has been shown to identify the interaction of Abacavir with a known SNP haplotype.  This has been shown clinically and then the in silico approach validated that you can see it. 

We have pilot studies under way with 121 HLA protein variants and 3,000 drugs and their metabolites.  Part of the challenge here is that not all of the crystalline structure of HLA proteins is known.  Additionally, this takes a supercomputer to do all these calculations.  But we’re chipping away.  We are hopefully going to make progress at this.

So that’s one approach, the in silico approach.  Obviously, the benefit could be that when you are in the drug discovery phase and you are looking at drugs, you could a priori predict which drugs in which patients might have either efficacy or safety issues.

As Merle mentioned yesterday, we are looking at an imaging approach in his group.  Part of it is coming out of some of the work that was done -- it was actually being done when I started here three years ago.  Radiologists approached people in the division and said, we have a problem.  When we do brain scans and we see that there is a suspect area, really the only thing you can do is go in and biopsy it, which is not something you want to do in the brain.  So what they started looking at is the spectral information that comes out.  They could see differences between tumors and normal areas of the same brain.  The problem is -- and it has been known for decades -- the information that comes off these machines has a lot of drift, it has a lot of compression, and there are a lot of issues related to it.  They have been trying to fight this problem for decades, and a lot of people gave up.
This is showing the spectral pattern from different individuals that have astrocytomas.  You can see there is some commonality, but it’s very messy if you want to automate something like this and use it for diagnosis.

What the group in the division did was to generate algorithms to calculate, provide weights, and renormalize.  You can now look at these spectra very easily.

This led to the identification of predictive models that can identify nine types of brain lesions with about 95 percent accuracy.  Collaborators include a scientist at CDRH, a neurosurgeon at Johns Hopkins, and we’re talking to oncologists and additional radiologists.  I’m not sure at this point where this is going.  We want to extend this to different types of lesions in the brain and potentially elsewhere, and other applications.  But to do that, we really need to recruit staff, because CDRH and the neurosurgeon were all sort of overwhelmed in trying to get additional data and pursue this further.

It’s a novel approach.  We got what we got.  We are still trying to figure out where we’re going to go from here.

Using that same spectral concept, where you are doing basically pattern matching, we’re looking at applying this to flux.  This is the project that Merle alluded to yesterday that we’re going to work on with his division.  The idea is that you use a nonradioactive isotope, a 13C -- in this case, glucose -- and you follow how the 13C is put onto compounds as it goes through the pathway.  So it’s a combination, in a sense, of metabolomics and imaging, but because you are actually imaging the tissue, you are no longer using a body fluid and just guessing where the changes are coming from.  

We’re working on some pilot imaging studies with Serguei.  The idea is, it’s noninvasive.  You can repeat the test in the same individual over time.  Because it’s noninvasive and because these are basic parameters that any living organism has, hopefully it will transfer between animals and humans easily.

I always like to ask the end users, if we develop this for a clinical application, where would you use it?  Where would you convince the insurance company to pay for it?  Paul Watkins and others have been helping us.  For example, it would have clinical utility for drug development.  They see patients with ALT alterations, but they don’t really know if their liver is damaged or, for example, looking at disease progression.  So there may be ways of using it both in the preclinical and the clinical space, if this proves to be true.

This is actually an image that Serguei generated.  Here’s the rat kidney, here’s the rat liver, and here’s just a proton pattern right now.  We’re hopefully going to get the probe and get this working.

One commonality I have talked about is looking at the spectral pattern.  I’m going to continue in this vein.

The Center of Excellence for Innovative Technology generated OMNIPrint.  What it is, is an open discovery platform.  You don’t need to know what you’re looking for.  You can just look at things.  It’s a new mass spec system that was developed, and patents have been granted on this.  We actually have a commercial partner already that has been looking at it somewhat.  The group is looking at building a database of spectral patterns from different bacterial strains.  The concept here is, for example, you could use it in metro systems -- this is why I have the metro picture here -- to just look at air samples.  Do you have a bacterial contamination, for example, in a bioterrorism attack?  Using just a pattern-matching system, the system would constantly monitor air, and suddenly say, wait a minute, something here is really wrong, something is really different.  Then you could try to track down what the problem is.
This is still being developed.

A system from the same group that is more developed is RAPID-B, which is an antibody-based system.  You have to know what you’re looking for.  It’s not as open as OMNIPrint.  But it is very fast.  It has been shown already to detect bacterial contamination of food, biological fluids, and surfaces.  Patents are pending again through the FDA and NIH licensing system.  It is licensed to a local company for commercial development.  They have already done a prototype study to show that this technology is useful for detecting tuberculosis in sputum.  It was more accurate than the classical culturing technology that is used today.  Academic labs at UAMS actually are pursuing this.

At NCTR we have continued to look at this and develop methods to avoid background interference of a lot of the complex food matrices that are a major problem in looking at food safety -- things like cookie dough, peppers, and milk.  Assays are already available for many pathogenic bacterial strains.  We are now looking at pilot studies to investigate the usefulness for detecting prions, viruses, and parasites, in concert with CBER researchers.  Carolyn put us in contact with some people at CBER that are interested.  In fact, some of this work was put forward as a challenge grant, to potentially start looking at it in blood products.

Last but not least, I’m going to end with some of the bioinformatics.  The FDA started getting omics data either coming in as a voluntary submission as part of the VXDS system or as part of submissions, and they had no way to store that data and analyze it.  That was the first thing that Weida Tong’s group started working on.  They also are leading a consortium, which I’ll talk about here, looking at data standards.  Then, of course, we need them to supply the scaffolding for the division.
To address this need at the FDA, they developed ArrayTrack.  It’s a software system that is freely available to the public.  It was shown yesterday as part of someone else’s presentation.  It has been used a lot in the VGDS program, et cetera.  A large number of FDA scientists have been trained.  They are extending it to additional areas.

Leming Shi and Weida Tong have been running a Microarray Quality Consortium.  It’s an international group of individuals from all the FDA regulatory centers, EPA, academia, companies, et cetera.  It’s a very large group of individuals.

The phase I project showed that there was reproducibility and reliability of microarray data.  It was in the time and the history when people were really skeptical that if you take the same RNA sample and two different groups running it, you get completely different data -- this is hopeless, there’s no reason to proceed.  They showed that, in fact, you can make sense of the data.

Phase II looked at standardizing analytical approaches for identifying gene signatures of disease and toxicity.  There are a lot of people out there that are using different analytical approaches.  Many of them are not statistically qualifying or validating the approaches correctly.  There are a lot of papers, unfortunately, in the literature where things look really good, and then someone tries to reproduce it, and it’s a disaster.  So they really did a lot of work to try to identify which approaches work and what the right standards would be to approach this.

The phase that’s going on right now is phase III, which is also called SEQC.  They are examining the performance of three next-generation sequencing platforms looking at message RNA and the appropriate data-analysis approaches.  To do this, we have had to buy external hard drives and fly them around the world, because once the data is generated, you cannot send it through the Internet, it is so huge.  So it’s creating some new and exciting challenges -- not only just getting the data, but then developing how you are going to go about analyzing the data.  This has actually brought some interesting tasks to bear.

The other thing bioinformatics does is to help support basically the scaffolding for the division.  With all the different omic platforms, you get so much data, it’s very hard to manually interpret it, so you need some bioinformatic approaches, or more automated, so you can start looking at correlations and then you can lead to hypothesis generation.  The strategy that is being employed is to:

∙ First, find ways to store and centralize the data so you can do new analyses as new bioinformatic approaches are developed. 

∙ Develop advanced analysis capabilities.  Again, we’re looking at multiple types of omics data.

∙ Of course, link the results to biological pathways to start trying to streamline the data-interpretation process.  It still needs additional expert interpretation, but you can start down a road of trying to understand what you are seeing.

In summary, the strategy that we are using in the division is, first, fact finding.  People in my division are tired of my saying it, but I always say, talk to the end users, talk to the people that you think need this.  Don’t develop it and assume they will come, because they may not come.  I have only been at the FDA for three years.  I’m making a lot of trips back to White Oak and Carolyn’s campus as well.  I have been talking to various regulatory centers trying to understand what their needs and make sure that, if we can, we can address them.  Discuss approaches with the end users.  If the regulators are not the end users, who is the end user? 
As I said, with the imaging approach, I asked Paul Watkins, as an example, if we develop that, how would you use it in the clinic?  Would you use it in the clinic?  Let’s not just assume you will use it and then find out we went down the wrong path.

The way we are implementing this is that we are using multiple approaches to investigate the areas of need.  We do develop innovative methods when they are needed.

I’ll end there.

DR. AFSHARI:  Thank you, Donna.  

I think I’m going to ask the same thing I asked of Dr. Beland, if we could just hold questions to the discussion session that we’ll have later this morning.  Thank you.

It’s my pleasure to invite our esteemed director, Dr. William Slikker, up to the podium to talk about the promise of regulatory science.

Agenda Item:  Promise of Regulatory Science

DR. SLIKKER:  Thank you very much.  It’s great to be back up here at the podium.

I'm going to have an opportunity to not only look at the promise, but I think the field has matured past promise, now looking more at the challenges and opportunities within regulatory science.  It has been very nice to see a lot of common definitions being used this morning.  I think we’ll be able to move quickly through some of these slides, because it really is a very consistent package within the FDA, which is really great to see.

Some of the areas that I think are interesting to think about in terms of regulatory science are on the product discovery and development side of the issue.  I want to use product development and discovery as an example.  I’ll be using drugs primarily.  But what I want to do is make it clear that this can apply to foods, it can apply to devices, it can apply to veterinary drugs, et cetera -- and biologics, of course.  The drug question, I think, is just to exemplify this particular position that we are in right now with regulatory science.

One of the things that I want to look is what sorts of things are changing?  How is regulatory science influencing our safety assessment and enhancing innovation?

Also looking at how regulatory science can be very useful in terms of training and using it as a basis of understanding across not only the US, but outside the borders of the US around the world -- really get into this global issues session, some examples involving food safety, and the impact of understanding of regulatory science on training needs into the future.
What are some of the concerns or issues having to do with development of products, no matter what type it might be?  Over the years, starting back in the 1950s, there certainly has been an increase in funding and production of US doctorates, publications, and things seem to be coming along pretty nicely in conjunction with FDA new medical entities coming forward.  However, somewhere here in the late 1990s, things started to drop as far as approval of new medical entities.  If you look at this date right here, 2000 -- everything sort of centered on that -- you can see that we had around 27 or so approvals within FDA at that point in time and that it dropped somewhat below that in 2006-2007.

Obviously these data aren’t current but they are as up to date as we can get them.  But the thing is that you can see that drug approvals were not keeping pace with the investment.  I think this has concerned a lot of people over the years, and a lot of different comments have been made about this.
What I want to do is examine this process, try to understand more about what’s going on and how I think, more recently, things actually seem to be improving.

Using this as an example, what is the problem in this particular example of drug development?  What are some of the main reasons for attrition and for withdrawal -- and look at some of the evidence and the prevalence of particular ill-fated compounds.  When does this occur in the process?

With that, I have gotten some help from a friend of mine, Tim Hammond, from AstraZeneca, who allowed me to show these slides.  Of course, I think they are very important.  Again, they are snippets in time.  You can see here 1991 versus 2000.  A lot of these data we would like to have really fresh, but they are hard to gather in that fashion, so we have to deal with the data that are available.  I think one of the issues here is, what is the problem?  What about drug discontinuation and withdrawal?

These are some of the reasons for that.  I think it’s very interesting to see that, first of all, pharmacokinetics over this period of time -- 1991 versus 2000 -- that has dropped.  That is, it seems that this has not been an issue as much recently as it was earlier.  I think this really shows the value of knowing internal dose and understanding pharmacokinetics before you enter the marketplace. 

However, if you look at toxicity endpoints, it seems like that is still a very prevalent, if not growing, reason for discontinuation.  But also -- one thing that I think is very interesting -- clinical safety is growing a bit.

The thing that I think is most intriguing about this is the comparison of toxicology to efficacy.  Notice over this period of time, in which we have had a tremendous investment in technologies, new high-throughput assays, and that sort of thing, that efficacy really hasn’t changed that much.  It’s still an issue and still represents a good third or so of why compounds are not making it to their desired goal.

So I think this sort of gets us thinking about some of the issues and where the problems are.

This slide, again from Tim Hammond, describes some of the issues from the preclinical side, Phase I, II, and III.  I think it’s intriguing here, of course, that toxicity is a big issue in preclinical.  Maybe that’s really a good thing.  That’s where we are finding the issues, and if there is a problem, it can easily be a place where you can stop the activity of development.

However, look at what happens here in the later phases.  First of all, of course, the clinical safety starts coming in.  As well, a little bit of the toxicity remains.  But what’s interesting to me -- look at where efficacy is.  Certainly in Phase II and Phase III, it now becomes more than 50 percent.  
So what this indicates to me is that we have not solved the problems on the toxicity side necessarily, and we certainly haven’t solved the problems in efficacy as well, even though we know that many of these high-powered assays that we have been developing over the last few years have been used perhaps longer in the efficacy side of the equation than the toxicity side.  To me, this data are troubling.  They indicate that we’re not out of the woods yet.  

They also indicate that we have other issues at hand.  Some of these issues involve the idea of “strategic,” as it’s called, this dark blue area, which remains there.  This means that, for whatever reason, the company decided to move away from it.  I think what this calls for is greater collaboration between some of the companies so that they don’t make decisions where they either feeling that they are being out-competed or not being able to compete -- they make these decisions up front, so we can eliminate that perhaps as an issue along the way.

But I think the main thing here is that this efficacy question has not necessarily gone away.  These data are fairly current, 2003-2007.

I know this looks sort of like a heat map.  I don’t expect everyone to totally be able to engage all these data.  But I think it does show some very interesting findings.

First of all, what you are looking at here are the various phases from preclinical up to post-approval.  The other thing that you are looking at is some of the information that is available, whether it be the cause of attrition or serious adverse drug reactions, and then, of course, the source of the information, as well as the sample size.  Some of these are relatively small.  Some of them are much larger.

The other thing here is the various endpoints, the various “icities” that can result.  I think this is interesting.  You can see here that the ones in red are the ones that are affected in 20 percent or more of the cases, whereas white is zero, green is a small level, and yellow is in between.  It sort of gives you an idea that maybe some of these areas up here, whether you are talking about cardiovascular or hepatotoxicity, certainly the nervous system, gastrointestinal -- some of these areas light up more than some of the other areas.  So it sort of gives you some idea of where to look.

The other thing is that you have groups of studies -- for both of these preclinical and nonclinical studies, you can see that the numbers are pretty much consistent.  Even though they are different sources, different approaches, you are getting fairly consistent data this way.  It gives you some idea that maybe these data are meaningful.   
What it does is, it really directs you to look at several things.  First of all, when do compounds fail?  Unfortunately, we see that some of these areas out here are in red.  These are really late.  This is Phase III, post-approval, post-approval.  So we are losing a lot of compounds in these areas of cardiovascular, nervous system very late in the game.  I think that’s unfortunate for everybody.  This is not only withdrawal from sale, but serious adverse drug reactions.

So I think this gives us some idea that there are some areas that apparently need more work than others.  It also tells us that unfortunately some compounds are being lost very late in the game.  If we had better predictive tools, then we could move this back and perhaps eliminate some of these compounds that need to be eliminated and also move forward some of those compounds that need to be moved forward, in a more systematic way.

What does this result in?  What really happens to these agents?  These are some data again that were generated by Tim.  The idea is that over just this two-month period of time, from September 2 to October 29, during this relatively recent time of 2010 -- you can see the outcome of what happened to these therapeutic agents ‑‑ non-approval, labeling changes, requested more information, withdrawn from market, development abandoned.  These are not good outcomes.  This is what we want to avoid.  This is not good.  It doesn’t make the FDA look good.  It doesn’t make the drug companies happy.  It doesn’t improve the health of the American public.  So we really want to avoid this.  Again, I think it speaks to the idea that regulatory science needs to be applied so that we can hopefully minimize this and be much more predictive in our approaches.

So that leads us to this area.  We have already had the definition of regulatory science.  We are all using the same one.  We’re very happy with this new visibility of regulatory science, which is something that NCTR and FDA have been involved in for quite some time.  But this has really given it a focus.  We all appreciate the commissioner’s efforts in this area.

Of course, what the Commissioner mentions is that we must bring these 21st-century approaches to the problems that we have today.  This is going to require these collaborations and partnerships.  This is what NCTR strives to do and has been doing for quite some time.  But we need to enhance that and we need to also think about this, not only within our borders, but outside of our borders.

We think NCTR is really strategically positioned to do this kind of work -- certainly conducting these integrated studies, fostering these interactions and collaborations, not only within the FDA, but outside the FDA and outside the US as well.
Our mission certainly owes to this particular direction.  We are moving in this direction as quickly as we can.  The idea that we have these peer-reviewed and comprehensive toxicological assessments -- I think Fred Beland and others have done a good job in describing some of these project areas we are working on that are key areas for FDA.  We do this in a very comprehensive way.  It includes all the mechanistic understanding, the internal dose understanding, the modeling understanding, as well as all the endpoints that we assess.  Much of this work is done in conjunction with the National Toxicology Program.

The other idea here is that we develop new approaches.  Certainly you heard several of those over the last two days.  Donna did a good job in describing several new approaches that we think will not only speed product development, but also perhaps be more predictive and allow us to make some of those decisions more rapidly and get the right compounds moving forward rather than those that are going to cause issues.

Then the idea of this multidisciplinary type of training is so important -- I'm going to go over that some more in just a little bit -- and this fostering of international collaborations and work throughout the FDA and other government agencies.
The idea here is for us to continue to provide leadership to strengthen and support science and promote this within the FDA, especially when it comes to innovation; and to work on FDA areas of interest.  We do that in our studies by not only reaching out to the other centers and pulling in information about what the reviewers within those centers need to see done, but also by providing leadership in organizing groups together to focus on those things that are most important to FDA.
Then, of course, we have already mentioned training and these partnerships that we engender.

We have been engaged in several of these next-generation regulatory science investigations.  They include:

∙ The whole-animal work, of course.  That includes exposure and multiple organ system assessments. 

∙ We try to develop models that not only are more useful in their own right, but also that may replace some of the use of animals.

∙ We try to engage in noninvasive diagnostic techniques that translate across species.  A lot of the imaging approaches that we have been talking about certainly fit that mode.

∙ Then the idea that bioinformatic technologies are so key, to provide not only leadership in the development of new tools, but also to make sure that our bioinformatics is topnotch and useful throughout the agency.
∙ Also the idea of using computerized systems and in silico approaches.  Again, Donna did a good job at describing that.

We have been talking today and yesterday about safety assessment across all the divisions that have been presenting, bioimaging, and certainly the development of biomarkers as a key part of this, bioinformatics, and food safety as well.  We certainly heard from our microbiololgy group and from Donna and others about the important investments we are making in the food safety area, as well as food contamination, when we are talking about furan, BPA, et cetera.  Then nanotoxicology you have heard a lot about because of the review, as well as the training in regulatory science.

Part of the way that we have been able to do this is these interactions that we have developed.  Certainly the recent signing of a memorandum of understanding on regulatory science is key, with the entire state of Arkansas, five major universities.  This is really an advancement forward.  Of course, the work we are doing with other agencies -- and we are fortunate to have John Bucher here representing NIEHS.  But there are so many other groups that we have been interacting with as well.  We feel these are incredibly important to how we move forward.

I want to spend a little bit of time talking about our outreach to other countries.  Thanks to the good support that we are having from Mac Lumpkin and others -- Lou Valdez -- in International within FDA -- they have been very helpful in helping us reach out to these other countries.

Let me just say that I think things are starting to look a little up for the FDA -- hopefully, for the entire public health system -- in that now it seems like we are reaching numbers around 35 this last year, rather than below 20.  I think this shows a significant improvement.  What we hope, of course, is that these drugs remain active on the market and that they produce improvement of public health.  That seems like we’re moving in the right direction.

Also this emphasis on personalized medicine I don’t think is going to go away.  We need to continue to push on that.  

These comments from the news are just a snapshot.  They can change tomorrow.  But I think they certainly suggest that there may be some improvement going on -- certainly the idea that FDA should claim some success from this, also the idea that what Dr. Woodcock suggests is that the applications are better-quality applications.  I think this has to do with a better understanding of regulatory science, a better understanding of the biomarkers that should be applied, so that data coming in are of higher quality.  That helps everybody.  The whole idea is that it seems like there is credit that needs to be given to the Commissioner and others for advancing regulatory science.  We think that certainly is the case.  So perhaps things are starting to move in the right direction.

Let me just close by talking a little bit about globalization.  I think one thing that’s important is to think about the impact on training needs.  These are just some facts that our new director of International Programs and ORA has put out there.

It’s information like half of our medical devices are imported from outside the US.  Somewhere around half of our fresh fruits and vegetables come from outside the US, so this is also for foods.  About 40 percent of our finished drugs and 80 percent of the active pharmaceutical ingredients are imported from more than 150 countries.  This one just blows me away.  We really have to understand that we need to be working as a team here across the entire world to make all these agents safe for us.

The idea that you just get tremendous growth -- you can just see it here, from 2000 to 2007, about a doubling.  Also the idea that the increase is about 13 percent per year for the last seven years, and the idea that other countries are certainly very interested in this kind of thing -- China, for example, has tripled its annual R&D investment over the past 15 years, and by 2015, at present trends, will probably be the largest R&D workforce in the world. 

Where we want to be in this competitive environment is something that we have to really understand, and then also the idea that a lot more outsourcing -- I think we’re all aware of that.  I think this is something that also affects the needs for training.

Where does this leave us, then?  The idea is that if you want to do this 21st-century approach, you have to have collaborations, and it has to be in the global context.  Certainly NCTR has been pushing this forward.  Certainly our postdoctoral training program through ORISE allows for international visitors.  I would say that about half of the individuals we train -- the 70 or more that are currently on this campus -- are probably not born in the United States, which is, I think, a very important thing, in that we’re training individuals that are likely to also improve safety assessments throughout the world.  

The FDA Commissioner’s Program has been a very actively supported program here.

We also have a student summer program, where we take undergraduates and train them during the summer to be more interested in the sciences and hopefully stay in the field and become graduate students or maybe go into the clinical arena.

Then we have the STEP program, where we actually train scientists from other parts of FDA.  This is really critical, because we allow individuals who want to know a bit more about a comet assay or perhaps bioinformatic tools to come in for three or four days and learn about that and take that information back to their reviewing desk or wherever they happen to be.  I think this is really important, to allow us all to share this information throughout the FDA.

The one that really focuses, though, on the international scientist program is establishment of this program called the International Scientist Exchange Program, ISEP.  Here we have been able to build this partnership to provide funding for students to come over.  Some of these are younger students.  Some of them are more advanced, more senior, more mature scientists.  They come in from other agencies or other universities around the world to learn more about regulatory science.  This is really the goal, to prepare those scientists for applying regulatory science and also to provide leadership within those other countries.

Just to give you some idea, we have had nine participants from four countries.  They stay between three and six months.  They learn these core competencies -- laboratory safety, study design, ethics in research, bioinformatics, data integrity -- just to give you some idea of the kinds of things that they are learning while they are here.

This is an example of some students with their mentors, which we are very proud to show.  These students were excellent.  They stayed for many months to learn the technology here and take it back to their home country.
A particular example of one of these is one that we have done with the National Institute for Food and Drug Control within China.  This is equivalent to China’s FDA, equivalent to the NCTR in China.  There we worked with a number of individuals for about five months.  They were training more on the bioinformatics side, learning more about ArrayTrack and its uses and also about how to build knowledge bases and to drive that program forward.

This allowed them to work here.  Now they are back in their home institution and providing this information to others in their home institution.  We think this is a real success story.

Finally, just to summarize, our training program has encompassed individuals from 47 different countries over the last 20 or so years.  Over 1,000 scientists have been trained, for a few days up to several years.  You can see the distribution of these folks, coming from all over the world.  We think that this kind of training is essential to move regulatory science out into the general world community.  We feel that if we have regulatory science as a base, not only does it allow us to build regulatory responsibility on top of that, but it allows us to improve world health in general, by having this knowledge behind us on regulatory science.
With that, I’ll just summarize and finish.

Regulatory science, we certainly feel, promotes innovation and partnership.  Regulatory science also promotes innovative research to be completed.  Some of the research training advances key mechanisms in advancing regulatory science.  NCTR has implemented diverse research training programs with emphasis on regulatory science.  This affects the global situation.  Global training for global health and safety is our mantra, and the idea that leadership in regulatory science seems to be generating a positive outcome.

So we think this is a good area to continue to move forward with, and that’s what we see in our future. 

Thank you very much.  I would be happy to answer questions, as part of this larger context.

DR. AFSHARI:  If you don’t mind, Bill, we’ll hold the questions for the discussion session that we will have after the next review coming from the center reps.

I would like to invite Dr. Steve Pollack to the podium.  Dr. Pollack is from the Center for Devices and Radiological Health

Agenda Item:  Center-Specific Research Needs

Center for Devices and Radiological Health

DR. POLLACK:  I was here two years ago, when I was in this role for about two weeks.  Now I have been in this role for two years, so I have a better sense of what it is I do and what it is our center does. 

I can talk to you a little bit today about where we are in terms of our approach to regulatory science, to the products that we are responsible for, where our engagement with NCTR is.

The Center for Devices and Radiological Health has a unique mission.  We are responsible for those medical products that do not act by biological or chemical action, but act by physical effect -- implants, diagnostic systems, those systems that have chronic effects on the body and also sense disease states within the body through physical action. 

We also have in our title radiological health.  We’re also responsible for those devices, be they medical or nonmedical, that emit radiation, ionizing and non-ionizing radiation, and how that emission impacts both the health of the patient and, in some ways, the health of the devices that the patient has implanted.
These require that we are a very multidisciplinary organization.  There are scientists, engineers, physicists, chemists, toxicologists, computer scientists, and clinicians all involved in this very complex process of regulating medical devices.
We have two primary research organizations within the Center for Devices and Radiological Health.  One is in our Office of Surveillance and Biometrics, where our epidemiology group is and our biostatisticians.  The other research organization is the organization that I run, the Office of Science and Engineering Laboratories.  Our model is not very different from what you heard about in CBER.  Our scientists are also about half the time engaged in the review process as consultants, but in a different sort of way.  The regulatory offices of CDRH are product line-oriented, whereas my organization is technologically oriented.  There are divisions that span medical devices, but use commonality of the disciplines that are involved -- the physics, the chemistry, and things that I’ll talk about in a little bit more detail in a moment.  But our staff spend approximately half their time in applied regulatory science research in engineering and in science and the other half of their time as expert review consultants.  Some of them are also involved as lead reviewers.

The areas that we engage in scientific inquiry and research inquiry are:

∙ Determining mechanistic understanding of how devices work, how the body impacts the device and vice versa.

∙ Trying to provide some independent data when new technologies are incorporated into medical devices, where it’s not clear what questions need to get asked.

∙ Also providing the ability for our organization to understand where devices are headed.  Devices evolve, generally.  They aren’t a creature of some new lead compound that comes out that then can be advanced through an effort in research.  They evolve from a prior device.  It makes for unique regulatory challenges -- whether the device that has evolved is, in a sense, the same as the previous device and has all the same safety and efficacy issues.

Again, our staff is involved in:

∙ Regulatory review.

∙ Basic understanding of the mechanisms of how devices work to maintain their safety and efficacy.

∙ Developing evaluative tools, so that when a new device comes along with a new intended use, there are well-understood test methodologies for assessing the performance of that device that are used by industry and can be accepted by our review staff to provide valid data.

∙ We work in the area of the development of consensus standards.  They are very important to this process, for these complicated devices to have standards available that address the operating principles of the medical devices.

∙ Often we are involved in some forensic analysis, where the special technologies that we have in our laboratories complement what goes on in the field laboratories, and where our unique experience in devices can lead to an analysis of a failure mode in a medical device.

∙ We also engage in training of our colleagues on the regulatory side in the new technologies, new physical principles that are involved and are getting involved in medical devices in the areas of nanotechnology and computational approaches to medical device and regulatory analysis.
We’re about 180 staff -- again, chemists, physicists, toxicologists.  I can read you the laundry list.  Falling off the bottom are cardiologists.  We have the full range of the technical areas in which we’re involved.  We are 180.  Somebody asked the question earlier, what fraction of the staff is involved in science, and what fraction of the staff is involved in regulation?  We are 180 out of the 1,200 total staff in the Center for Devices and Radiological Health.

We are in six divisions.  I’ll talk a little bit about the science that goes on in the divisions.  In our Division of Biology, we are in laboratory-based organizations.  I’ll talk specifically about areas that intersect most with NCTR.

In the area of infection control, we are very concerned with how one prevents infection in an implanted device, how one recognizes the presence of a biofilm, and how one recognizes the removal of the offending agent and the debris field that it has left behind when sterilized.  Pyrogens are a very important part of the medical device spectrum, and the removal of endotoxin from the surface of the device is a very difficult proposition.  How do you remove it?  How do you determine that you have removed it before you implant?  These are questions that are being addressed in our group.

The biomolecular mechanisms area is really trying to understand some of the root ways in which combination products primarily -- devices that don’t just act by physical action, but act in concert with a therapeutic, things like the drug-eluting stent -- what are the modes of action?  Where does the drug end up?  What is the consequence of the intrinsic structure of the delivery system to the mode of action for the activity of the device?
Immunology and biocompatibility really has to do with the fact that devices unintentionally provide chemical action to the body.  There are leachings of the compounds that are used to process, consequences of how a device is manufactured?  How do those unintentional chemical entities impact the patient?

We have an active effort in biosensor development.  I think some of the staff here are engaged with our colleagues in lab-on-a-chip activities, trying to develop, using the engineering principles, small approaches to sensors that can be fielded in the area of MCM, in the area of bedside applications of the analytical techniques that are normally present in in vitro diagnostics, done to understand the effectiveness of those devices when provided to the patient, not in the clinical laboratory, but at the bedside.
We have another laboratory that is an animal facility.  Here we are dealing with trying to understand and trying to assess the effectiveness of interventional cardiological techniques, catheter-based delivery systems.  In that facility we study the device, but also try to understand the vasculature of the model systems that we use.  In this case it’s the large porcine system.  These are not the mini-pigs, but full swine.  Here our staff are trying to develop good models to convert from the vasculature of the porcine system to human vasculature.  We can use that to assess primarily cardiovascular interventions.
The Division of Chemistry and Materials Science, from the perspective of toxicology, is trying to assess the small molecules that are eluted from medical devices.  You heard earlier about diethylhexyl phthalate, DEHP, as an issue.  In our world, the exposure is intravenous, and often it’s an acute exposure, not a chronic exposure.  So we are working with our colleagues here at NCTR to understand what the consequences are of large, transient exposures to DEHP or to BPA.  We have studies ongoing to understand what the actual dosage is, and we rely on our colleagues here to understand the risk of the chemical effects.

Our Division of Electrical and Software Engineering you would not expect to have an impact on toxicology.  However, this is the group most involved in our scientific computing effort.  This organization has helped us stand up one of the largest supercomputers in the non-Defense Department part of the federal government.  We have a facility located in Ashburn, Virginia that was set up a year and a half ago.  It’s being used by the entire agency, actively used by our colleagues here at NCTR to assess toxicology, 3D chemical structure, docking of small molecules and ligands.  Also we are starting a large effort in trying to develop tools for semantic data mining.  As you might understand, we have large volumes of data that are not in databases.  They are images in repositories on computers -- hard to search, but with amazing amounts of data that we have limited access to.  So our group is working on developing effective semantic data-mining tools that may be used in looking for toxicologically relevant issues that come from the analysis of our old data, as well as incoming new data.

Biomarkers are a major effort in our Imaging and Applied Mathematics group.  Here, where image-based biomarkers are important, getting algorithms that are in the image acquisition systems -- the MRIs, the CTs -- being able to understand that one machine and one clinician get the same information about tumor volume, about changes in structure, is a critical issue.  This group is working in concert with the imaging industry to try to assess how reproducible and reliable image volume data is so that that can be used effectively in clinical trials as surrogate endpoints.

Our Division of Physics is engaged, from the perspective of toxicology, in two arenas.  One is in the area of cardiovascular electrophysiology:  For those endpoints that deal with cardiovascular drugs, what are the changes that can be measured in the electrophysiological response of the heart and of other neurological tissues?

The other area is in metrology.  We are very involved in understanding how the exposure of patients and devices to electromagnetic radiation can affect device performance and potentially the public health.  Part of that effort is in the area of homeland security.  We are actively engaged in determining how the new modalities that are used in transportation safety affect medical devices and the exposures to patients of very low energy radiation in the form of scanners.

The other place where we have been involved is in the area of the cell phone.  We have all heard the large amount of press of late, back and forth, as to whether cell phones can or cannot cause cancer.  One of the big issues we deal with is, what are the actual exposures to the patient from the cell phone?  How do you make those measurements in a reproducible and intelligent way?

So we have a very effective group working in the metrology of electromagnetic exposure.

Then our Solid and Fluid Mechanics group is involved, as you might imagine, in pushing fluid through tubes, be they blood pumps, be they other sorts of devices, and also the area of ultrasonics, both as a diagnostic and as a therapeutic tool.

We are at the White Oak campus.  For those of you down here and for those who haven’t visited, the Center for Devices and Radiological Health occupies the area in the northeast quadrant of the campus, adjacent to what is being stood up for the Center for Biologics, the buildings in gray.  We have been at that campus -- we were actually the first laboratory on the campus.  In 2003, the Life Sciences Building went up, shared jointly by the Center for Devices and the Center for Drugs, the top two floors of that building.  Our engineering building stood up in 2007.  The small structure is where we do our electromagnetic radiation analysis.

We also have, as I said, the offsite campus, where we do large animal work and then a machine shop for the development of devices and structures.

Where are our exact needs in research and our current intersections with what goes on in NCTR?  There are a number of projects ongoing.  I have talked about the work that we do in concert with Dan Doerge and the group here in biochemical toxicology on DEHP and BPA exposure.  Our group has a long effort in renal toxicology and nephrotoxicity as a model for the use of devices in the compromised patient.  We have efforts looking for biomarkers in disease states of kidney, collaborations with a group down here on the cyanuric acid-melamine issue.  Again, working in the area of BPA has been an active effort between Ron Brown and Dan Doerge.

With regard to nephrotoxicity, we have work in the area of pathology, and also, in large extent, with our work in nanotechnology.  The core here is complemented by a core that’s standing up at White Oak.  We have some of the same facilities, a slightly different-natured enhanced mass spectrometry laboratory for surface mass spectrometry, already existing work in atomic force microscopy, and a large complement of nanotechnological assessments, primarily, as was stated earlier, in the area of the materials composition as opposed to the biological and toxicological consequences of nanoparticles -- an active research area in that vein.
A group working in our area is also involved in the biomarkers of brain damage primarily through impact.  We are working with the Department of Defense and also involved with studies down here to try to see how MRI is used to look at damage to the brain by trauma, primarily, from our interactions with the Department of Defense.  Dr. Gray has been working with Donna in terms of the functional measures of cardiac toxicity.  Looking at the work of nanotechnology and its compromise on blood-brain barrier -- this is work done by Peter Goering, Ron Brown, and our colleagues down here.

One area that we need to have more interaction with -- and I have talked with colleagues -- is the area of cell phone bioeffects.  We are seeing much more inquiry from the federal government, from our stakeholders outside as to how bioeffects are measured in the cell phone emission.  We have done some work in double-blinded exposure.  Work is being done down here.  It's a highly scrutinized and very sensitive area of research.  We’re looking forward to far more collaboration and interaction with our colleagues down here to address this issue.  This is one that really is of high consequence to the center.

With that, I’ll close and answer any questions.

DR. AFSHARI:  Thank you very much.

Any questions for Dr. Pollack?

PARTICIPANT:  Your supercomputer and the data mining, is that available to researchers in other centers?

DR. POLLACK:  We have actually been working with colleagues in your center to try to help develop metadata for some of the data coming into your system, which is coming in in a form that is not searchable.  Our staff has actually been collaborating with folks at CTP on that.

I should say, it’s a CDRH facility, but we’re the minor users right now.  It has turned out to be much more of an agency facility.

DR. AFSHARI:  Any other questions?  Dr. Goldman.

DR. GOLDMAN:  I was actually finding myself wondering why you primarily developed the supercomputing function within your center.

DR. POLLACK:  The challenge is trying to develop models for the things we work with.  The modeling of exposure of X-ray -- the CT exposure, for instance -- you would like to know which organ systems are being dosed, by how much, under a conventional or unintentional CT exposure.  One of the areas that is difficult to model is the transmission of X-ray through soft/hard tissue and where the exposures are.  We have been able to do that on a small scale with simple computing, but we have needed to have more iron, more resource for that.  So we have been able to stand that facility up for that sort of modeling.

Some of the modeling going on down here where you are trying to understand the actual binding effectiveness of drug and receptor site -- to do that with the computers that were available at FDA before would have been a 10- to 15-year study per compound.  We can reduce that now to a few weeks.

DR. GOLDMAN:  The other thing I was wondering about is how much research you are able to do with postmarket situations with regard to devices.  Take CT scans, for example -- the actual dosing, as opposed to intended dosing, based on actual conditions of use by the many people that use these devices in practice.
DR. POLLACK:  In fact, we have exposure simulation systems in place right now.  Using phantoms that are vetted as having appropriate transmission absorption, having the geometries analogous to the systems that are being used, we are going through to model those exposures, working, then, to try to develop appropriate guidance to industry.  We can’t affect the practice of medicine, but we can at least show what are appropriate exposures, what would be safe levels, and try to inform industry.

DR. AFSHARI:  Thank you very much.

I would like to move on and invite Dr. Patricia Richter to the front.  Dr. Richter is from the Center for Tobacco Products.

Agenda Item:  Center for Tobacco Products

DR. RICHTER:  Thank you for the opportunity to speak to NCTR’s Science Advisory Board.  I am new to FDA, and so it has been very beneficial to hear the presentations coming from my sister centers.  It’s a great opportunity to be here.

Dr. David Ashley, my director in the Office of Science, I believe, spoke to this group the last time it met.  I won’t spend too much time on this.  For some, the Center for Tobacco Products, being the newest center in the Food and Drug Administration, is still a bit of a new entity and a bit of a curiosity.  It’s different than the other centers in that we are regulating a product that is not considered in terms of efficacy and safety.  It’s a consumer product that is toxic and it’s addictive.  The Center for Tobacco Products was formed at the signing of the Family Smoking Prevention and Tobacco Control Act in June of 2009.  Basically, the Act gives FDA authority over tobacco products by adding a new chapter to the Food, Drug, and Cosmetic Act.

CTP is responsible for planning, managing, directing, and coordinating major tobacco-control program objectives in support of the Act.  The Act provides us with specific statutory authority for requiring premarket applications for both new and modified-risk tobacco products, requiring postmarket surveillance, establishing product standards, requiring testing and reporting of ingredients, warning labels, and advertising and promotion restrictions.

Most of the Tobacco Control Act’s public health goals can be summarized into four main objectives:

Regulating the market, in which we require tobacco product manufacturers to be registered.  We require ingredient reporting.  We have the authority to obtain and review health documents for tobacco products, as well as establishing the public health basis for tobacco product marketing.  We have to deal with issues such as substantial equivalence for products which have been on the market, as well as premarket evaluation and review of modified-risk claims for tobacco products.  We also are allowed to obtain data on both harmful and potentially harmful tobacco constituents, for tobacco product constituents from cigarette smoke, cigarette tobacco, roll-your-own tobacco, and smokeless tobacco.
A main objective of the Tobacco Control Act is to reduce youth tobacco use.  We have several tools at our disposal, including what has already been accomplished, which is removing characterized as candy and fruit-flavored cigarettes from the market.  Also we have the ability to issue graphic warning labels, eliminate youth retail access, apply advertising restrictions, educate the public on the harms of tobacco use, develop product standards that address the ease of youth initiation, and evaluate the impact of dissolvable tobacco products, which are a relatively new category of smokeless tobacco in the United States.

We are also tasked with reducing adult tobacco use.  To that end, we have already removed misleading product descriptors, such as “light,” “low,” and “mild,” from cigarette packaging.  We are evaluating the impact of menthol on public health.  We are considering issues such as the regulation of nicotine and addressing means of decreasing addiction so as to ease cessation.
For those who continue to use tobacco products, we again are tasked with reducing the morbidity and mortality associated with using those products.  Just a few of the tools at our use include requiring the reporting of harmful and potential harmful constituents and reducing exposure to carcinogens and other product constituents that are associated with health and points associated with tobacco use, such as cardiovascular disease, respiratory disease, adverse reproductive health effects, and others.

As I mentioned, Dr. Ashley spoke last year.  Since that time, we have been making strides in developing our list of short- and long-term research needs.  We plan to make our research priorities publicly available very soon.  We’re meeting with stakeholders and key partners, and will reach out to the public and researchers at large in any way that we can to inform them of what we need.  

For this meeting, I selected a range of research topics as examples of research needed to help us develop effective regulatory strategies, to understand different populations, and to influence behavior change.  This list shows you the range of research topics which are potentially relevant to NCTR, because that was my task:
∙ They consist of understanding addiction.  We know that tobacco products are addictive, and we understand that nicotine plays a primary role in driving that addiction.  But where we need a better understanding is understanding the relationship between the product and the consumer, and how behavior characteristics of the consumer, as well as use characteristics, influence addiction.

∙ We need to be able to measure the toxicity of what is inherently a toxic and addictive product.

∙ We need to validate animal models, as well as identify surrogates and alternatives for animal toxicities for toxic endpoints that correlate with human health outcomes from tobacco use.

∙ While we have several good, longstanding biomarkers of exposure when it comes to tobacco, such as cotinine in urine, saliva, serum, and NAL in urine, we need sensitive predictive biomarkers of effect.

The last bullet I have put up there is perhaps the most all-encompassing of all.  We need to understand the constituents, the compounds, and the design features of tobacco products that impact their toxicity.  Beyond that, we need to understand how changing these variables can in turn influence the inherent toxicity of the product.

Since Dr. Ashley’s last presentation to this group, we have visited NCTR.  I’m very pleased to report to the Science Advisory Board that we have embarked on a collaborative relationship between CTP and NCTR.  To that end, this last slide shows the projects which were identified, reviewed, approved, and funded in FY11.  Also I want to point out that I’m indicating the NCTR PI, as well as the CTP primary lead for each project:

∙ NCTR is evaluating the potential for development of animal laboratories for the study of biological processes associated with self-administration or reinforcement behaviors in rodent and nonhuman primates.

∙ We’re evaluating the toxicity and inflammation produced by tobacco products using human in vitro 3D tissue models, with the hope that the data will provide toxicity data that’s human-based, untransformed, and will recapitulate the structure of normal human tissue targets for tobacco toxicities without the use of animals.

∙ We’re evaluating the ability of standard genetic toxicology assays to assess the relative genotoxic potential of cigarette smoke.

∙ Because there are a number of harmful and potentially harmful constituents for which chemistry data is needed for the understanding of dose-response relationships, we’re evaluating the role of inhalation toxicology at the NCTR in support of the Center for Tobacco Products.

∙ Also we are looking at preliminary concentration response assessments of cigarette smoke samples in lung and cardiac cells, with the ultimate aim of identifying biomarkers and improving the predictivity of toxicology assays using a range of omics technologies.

Thank you.

DR. AFSHARI:  Thank you very much.  

Questions for Dr. Richter?  Dr. Burchiel.

DR. BURCHIEL:  Having reviewed for the state of California their tobacco-related disease program for many years, when it existed -- many of the grants that come in ‑‑ a lot of the studies that investigators are doing are done with cigarette smoke extracts, which in some cases is simply bubbling smoke through saline and then taking the saline.  I just wondered, to what extent are you going to rely on actual smoking machines and smoking cigarettes and looking at the whole product versus these extracts?  Do you think reliable information can be obtained from these extracts?

DR. RICHTER:  I love that question.  There’s a lot of historical data on cigarette smoke condensate.  Cigarette smoke condensate is typically the particulate phase of cigarette smoke.  Cigarette smoke is an aerosol, so it consists of particulate phase suspended in gases, both permanent gases and volatile chemicals.  There’s a lot of historical data, particularly in vitro assays.  It has allowed us to make some determinations in terms of toxicity.

But you are very much on target that we need to look at cigarette smoke as a whole, because that’s what’s received by a smoker.  That would need to represent both the gas and the particulate phases.  To that end, we will be looking at whole smoke.
DR. BURCHIEL:  That also requires a different kind of technology, especially if you are going to do something that’s a little higher-throughput, which we talk about periodically.  There are systems where you could do smoke exposures of cells at air-liquid interface cultures, like a Coltech (phonetic) system that some inhalation labs use.  I’m wondering if there is going to be an investment in that kind of technology to study whole-smoke exposures in cells or to even look at differences between different individuals.  I suppose you could say it that way.

DR. RICHTER:  Again you are right on target with your question.  We are evaluating the technology by a number of companies that have developed machines that administer whole smoke for in vitro studies, for whole-animal exposures.  We are looking at the capabilities and the dynamic range that are available on the market currently.

DR. BURCHIEL:  Thank you.

DR. WATKINS:  The three-dimensional cultures are what?  Is that lung?

DR. RICHTER:  We’re looking at lung and we’re looking at cardiovascular.  We’re looking at inflammation and oxidative stress specifically in terms of toxic endpoints after exposure.  In this case we’re looking at whole smoke solution, which is an attempt to capture gas- and particulate-phase constituents in a solution.  We also will be looking at whole smoke, the aerosolized smoke.

DR. WATKINS:  And the culture studies are being done in your shop?  

DR. RICHTER:  I should clarify.  The Center for Tobacco Products, unlike many of the sister centers at FDA, does not have any laboratories onsite.  The research that I described in that last slide is being conducted here at NCTR.

DR. AFSHARI:  I was wondering if you could clarify -- you talked about, under this new Act, having kind of a preapproval process.  I saw that some of the projects were around, for example, doing traditional gene-tox testing and traditional kind of tox testing.  In terms of this Act, could you just clarify, why would the burden fall on the side of FDA and CTP as opposed to sponsors, in that kind of preapproval mandate?

DR. RICHTER:  I think the burden is going to fall on everybody that’s involved in the process.  We certainly have the authority to require tobacco manufacturers to submit information, whether it’s an application for a product that has been on the market and they are submitting an application requesting a substantial-equivalence determination or, perhaps more in line with the research that is being done here, there might be a product that is submitted where they wish to make a claim about modified risk.  We are evaluating standard genetic toxicology assays to see how well they can discriminate between products that differ in certain characteristics.  We are hoping to use that information to be able to provide a more substantive review of the data that is submitted by the manufacturer, as well as knowing where we might be able to probe a little deeper when those applications come in.

DR. AFSHARI:  I guess the question that I have is, why wouldn’t you request that the sponsors invest in and conduct that work?  Then your folks would be really making sure the reviewers are educated in terms of understanding the interpretation of that.
DR. RICHTER:  In terms of toxicology, I don’t think that we have provided specific guidance on what companies need to report for products yet in terms of assays.  There isn’t a list.  It’s possible that we may receive data from some of the standard toxicology assays.  It’s helpful if we understand how the products perform in those assays.  It allows us to interpret their data with a bit more of an informed and educated review.

DR. AFSHARI:  I see.  Thank you.

DR. WILSON:  Maybe I could just add one very general clarifying thing about FDA research in general.  I think there are two advantages for FDA doing its own research.  One is that we are not doing product-specific research.  We may be doing research, for example, on a constituent component that may be in many cigarettes.  The second reason is that we publish our research results, so it’s in the public domain, whereas a private company who does research may or may not do that.

That’s a general answer to that question.

DR. COLATSKY:  And one part of our mission is to do studies that others can’t or will not do.  There are cases where companies may be afraid of the data they might generate, but we need to have that data to make that informed decision.

DR. AFSHARI:  Dr. Burchiel.
DR. BURCHIEL:  One last, maybe quick question.  Is it the intent of FDA to regulate cigarettes in the sense of approving cigarettes in the future, new products that come to the market?

DR. RICHTER:  Yes.

DR. BURCHIEL:  The goal would be to produce a safer cigarette?  If someone comes and says, this cigarette is better than whatever -- I won’t name brands -- is that the goal?

DR. RICHTER:  One of the objectives of the Act is to reduce the mortality and morbidity for people that continue to use tobacco products.

DR. BURCHIEL:  So if a new cigarette does less harm, it could theoretically receive approval from FDA, even if it continues to do harm.  That’s the point.

DR. RICHTER:  That was not a question.  That was a point.

DR. BURCHIEL:  So let me flip that around and say, where is this going?  Do you have to prove that a cigarette is safe before you could put a new cigarette on the market or could it produce less morbidity and mortality, and be approved by FDA?

DR. RICHTER:  We don’t use the word “safe.”  That’s more of a drug term, “safety.”  But the process that is specified in the Act is the review of modified-risk claims, because it’s an inherently toxic product.  There may be interests among tobacco companies do develop products where they can make a claim that one or more aspects of toxicity associated with the product -- that they have taken steps to reduce some measure of toxicity associated with the product.  That’s where the review process would reside.  We would be reviewing their intent to make a claim that they have reduced some measure of toxicity associated with the product.

DR. BURCHIEL:  My question was, do you have to approve their product?

DR. RICHTER:  Yes.

DR. GOLDMAN:  It’s a very complicated law.  It’s an extraordinarily complicated law.  But it does not involve the FDA -- the FDA never makes a determination that a cigarette is safe under the statute.  There are determinations of relative safety.  FDA has not yet worked out the policy guidance for exactly how they are going to do that.  It’s a very new law.  But it’s very complicated.

DR. AFSHARI:  I guess what I would like to do is move on.  This isn’t a review of the Center for Tobacco Products.  It was just an opportunity to hear what you feel are your research needs that could be addressed by NCTR, which you did accomplish.  So thank you very much.

Martha, I would like to invite you to the podium, please.

DR. MOORE:  Before I do that, could I just address that one question?  Then I won’t have to get out of sync in my talk.  

The goal of these projects is not to test a series of samples.  The goal is to evaluate whether or not these various approaches can be useful, if they need to be modified or what we need to do to make them useful so that industry can use them.  It’s a similar paradigm to what’s normally done.

Agenda Item:  Division of Genetic and Molecular Toxicology

DR. MOORE:  I have tried to make this a fairly simple presentation.  In a nutshell, the goal of our division is to conduct research and provide expertise to meet the regulatory needs of the agency.  
As far as our staff goes, we have 27 government positions, at the moment we have one Commissioner’s Fellow, we have three ORISE postdoc positions, and we have three visitors from various countries, two from China, in the ISEP program, which was just described, and also a student from Pakistan.  We generally have two to three summer students.

We have a big toolbox.  Some of you have seen my toolbox before.  I like to show this just to emphasize the fact that we do a number of things and we have a number of tools.  These are used to address particular issues.  We have at this point -- in fact, this has just been added -- everything from the Ames test, the micronucleus assay, mouse lymphoma assay -- these are the standard assays -- to informatics, LOH analysis, cancer biomarkers, quantitative detection of rare mutant cells.  We have a wide variety of techniques that we use.  And if we don’t have the right technique for the types of questions that we need to answer, then we do try to develop some new techniques.  I will tell you a little bit about the progress on some of those today.

We also try to have a balanced portfolio.  By this I mean we want to make sure that we have some things that will have short-term payoff.  This could be simple things.  Recently, actually, we got a request from one of the CDER divisions to look at a chemical that is a drug impurity.  For whatever reason, it wasn’t appropriate to ask the sponsors to do this, and so we were asked to look at this chemical and see whether it’s positive in the Ames test.  We have done that.
We also have longer-term payoff.  Most of our projects probably fall more in this sort of range.  Then we like to have a project or two that’s high-risk, but could be really big payoff.  I’m going to talk a little bit about one of those.

We do have a number of external collaborations with industry, other government agencies, international organizations, other regulatory agencies, and also nonprofits.  We do have at this point two CRADAs, one with TERA and one with the Hamner Institute.  The goal of all of this is to put together these multidisciplinary teams that are so important in order to do the types of research that we need to do these days and to really move things forward.

Most of our research can be divided into four themes:  current regulatory assays, chemical-specific research, promising new methods and approaches, and research to improve risk assessment.  What I would like to do today is give you just a little bit of an update of a few of the things that we are actively working on in these various areas.

As far as the current regulatory assays, guidelines are important.  At the moment OECD is working on revising the gene-tox guidelines.  We are very active in the expert workgroups doing that.

We have heard a lot about nanomaterials.  We are developing a fairly large program -- it definitely represents an increase in effort for us -- in the area of nanomaterials.  Somebody already mentioned the CORES funding.  We were lucky in 2011 to get a project funded under the CORES mechanism.  We also have NCTR-funded protocols.  We have put together and are crossing our fingers for a new CORES proposal for 2012.

We just heard about tobacco.  That’s going to be the focus of our chemical-specific work this year.  We will do some other work with some other chemicals, but tobacco is going to take a big bite of our support.  Again, it’s an increasing area.

As we just talked about, what we’re really looking at are relative risks from tobacco products.  What we plan to do -- we do have these two projects that Patricia mentioned, one to deal with the gene-tox assays to see whether or not they are useful in order to distinguish these different risks, and then a totally new approach which is using 3D tissue models to assess and distinguish these relative risks for inflammation and cytotoxicity.  We’re going to use some commercially available -- that’s how we are going to start -- models.  It’s a totally new effort for us, and so we’re going to try to figure out whether or not this approach will work.

With our promising new approaches and methods, over the last several meetings, I have sort of focused on two of our new methods.  One is the Pig-A.  That’s the gene.  It’s a Pig-A gene mutation assay.  It’s an in vivo assay.  The other is the ACB-PCR cancer mutations biomarker program.  I want to give you just a little update to show you where we’re going with those.

One of the recommendations that came from our site visit was that we continue to show leadership in the area of validating this new Pig-A assay.  We have certainly done that.  This is a whole journal issue all devoted to the Pig-A assay.  A good number of the papers in this issue are either first-authored or coauthored by us.  Bob Heflick is one of the coeditors of this special issue.
So progress is being made on the Pig-A assay, not just in a lab or two.  This is a very broad international collaboration.

What we would like to do -- and this is my high-risk/big-payoff contribution -- we would like to expand this Pig-A assay to utilize an autosomal marker.  The current assay uses an X-linked gene.  That limits the types of mutational events that can be detected.  We’re hoping that if we can use an autosomal marker, we will be able to broaden the capabilities of this assay.  We hope we’re going to be able to be successful in this.

The next thing that I want to talk just a little bit about is the cancer biomarkers work.  The issue here is, can we use this method to improve the development of personalized cancer therapies?  This is a method that allows you to detect a rare mutation among a very large number of non-mutant alleles, if you will.  It has a lot of power.  Barbara Parsons has been working on this for several years and has really made striking progress and has also made some striking observations. 

Let me give you a little bit of background here.  This is sort of the basis of why we think this may work.  There is growing evidence that, in specific tumor mutations, they can impact the patient’s response to the cancer chemotherapy.  For instance, there are some hotspots in some of these particular genes.  It’s also known that the mutation status of KRAS when it occurs in advanced colorectal and lung tumors -- that it can predict patient response to the biological therapies targeting, in particular, the epidermal growth factor receptor.  Patients with these mutant tumors don’t respond to these therapies.

But the interesting thing -- and this is very important -- is that there are significant proportions of patients whose tumors are characterized as wild-type, but they fail to respond or they relapse.  For some reason, the therapy is not working, even though they apparently don’t have this mutation.  But the important thing is that perhaps these individuals who are failing these therapies really do have a low level of undetected mutant subpopulations.  This is where Barbara’s technology allows us to perhaps develop some very new approaches.

Here’s just a little bit of data.  These are human samples.  The lighter boxes are the normal tissue.  In this case it’s colon, in this case it’s lung, again colon and lung.  These two graphs represent two specific mutations.  This is the KRAS 12 GGT-to-GAT mutant frequency.  This is the codon 12 GGT-to-GTT mutant frequency.  So this technique measures very, very specific mutations.  What she is seeing is that with the normal tissue, she gets a range -- she is still seeing these mutations, which is very important, here, here, here, and here, but these are actual colon tumors, these are lung tumor samples, colon tumor samples, and lung tumor samples.
So it appears, at least as an hypothesis that’s worthwhile to pursue, that some of these people that are failing their therapies may actually have subpopulations of these mutations, and if they are properly detected, then therapies could be better developed to serve and heal them.

If you would like a little bit more information on Barbara’s work, there is a very nice article that she has written.  It’s in Regulatory Research Perspectives.  It’s an online journal.  If you can’t find it, we’ll be very glad to give you the link.

Moving into our fourth theme, research to improve risk assessment:  There is a big question -- and this is an international question.  There is a lot of discussion going on in this area.  That is, can mutagens have nonlinear dose-response curves?  As many of you may know, the dogma is that mutagens have linear dose-response curves, and therefore carcinogens have linear dose-response curves.  That has all kinds of implications for quantitative risk assessment.  

One of our Commissioner’s Fellows has done some work to address this area.  She has used a new model, a transgenic gpt mutation assay.  Basically, the mouse has this transgene in all its cells.  You take out the tissue, isolate the DNA, package it, and then you can go one of two routes to select the mutants.  If you want to look for point mutation, you use 6-thioguanine, and you get a mutant frequency.  If you would like to look at larger deletions, slightly larger deletions, then you do the Spi selection.  
Here’s a little bit of data.  I want to emphasize that she has taken several different tissues, and so there is a great deal of data.  I just picked out something that sort of makes the point that I would like to make.  This is not necessarily what one might call representative data.

But there are several things that are interesting to note.  She did do just the GPT, so this is just the point mutation that she has analyzed in both adults and neonates.  This is the adult and the neonate, which goes up like this.  When you model the data, you see down here on the right that it appears that the adult mutant frequency -- and this was with treatment with ethyl methanesulfonate -- it appears pretty linear.  In fact, that was the best fit curve for that particular data.  But when you get over here to the neonates, you can see that the curve, in fact, looks exponential.

A very interesting observation.  There might be a difference between the neonate and the adult with regard to whether or not you have a linear dose-response curve.  But it’s also highly possible that when you look at different tissues for the adult, you will see some nonlinearity.  There is much, much more work that needs to be done in this area, but it really is an important area, because it has implications for situations where you have human exposure to low doses of mutagens/carcinogens.

In particular in CDER at this point, there is a big discussion on the revision of the impurities guideline.  There are a lot of assumptions that are made a far as appropriate levels of impurities that you can have where you don’t have any risk.  In fact, they are using a concept that was developed in CFSAN, which is the threshold of toxicological concern.  But it would be much better if we really had the information so that we could really understand what’s happening at these lower doses.  So this will be something we will be continuing to work on.

As far as future challenges, I have come up with a few, the first, nanomaterials.  I think one of the questions here is, are the risks really different?  I think we have enough evidence to say at this point that there probably are some differences, but maybe they are not always different.

We need improved methods and approaches to assess the relative risks from tobacco products.  We have talked about that.

One thing that I want to add as a corollary to this is that what we’re talking about here are chemical mixtures.  Of course, John brought up chemical mixtures yesterday.  It’s a really, really difficult science.  The problem that is being looked at here is, in fact, to my mind, more difficult than what has generally been done in complex mixtures.  We are trying to look at the question, is this chemical mixture riskier, more hazardous than this other chemical mixture?  Normally that’s not the question that is being asked.  So that’s something that we need to develop some new approaches for.

Then some things that I did talk about:  Can the ACB-PCR cancer biomarkers be applied successfully for personalized medicine?

This one is a big one:  Can in vitro methods successfully replace all in vivo methods?

Now I’m going to show my bias when I state the next challenge.  I think it’s very important.  Can we develop rapid methods that can be used to assess the mutational damage in all tissues?  That’s something that is quite important.

Are there exposure levels below which mutagens/carcinogens have little or no risk?  That deals with this quantitative issue.

Then something that over the years I have tended to keep on my list of important things -- and based on the observations that Shu Fey (phonetic) had with her experiments -- is the issue of whether the fetus and children are at more risk than adults from exposure to mutagens and carcinogens?
I would like to close just with my philosophy slide, if you will.  It’s basically how I think you need to do research in a regulatory agency:

∙ The first step, I think, is that you need to understand at least enough of the regulatory process that you can identify the important issues, and, of course, you need to do this in conjunction with your regulatory colleagues.

∙ We need to match the important issues with investigator skills, interests, and resources.  That all becomes the practical stuff.

∙ Then we need to plan research in consultation or collaboration with our regulatory colleagues.

∙ We need to do the research.

∙ We need to communicate the research. 

∙ Then we need to provide expert consultation and, as appropriate, participate in developing new guidelines.

I think this is the way that we sort of round out our regulatory research paradigm.

Thank you very much.  I’ll be glad to answer any questions.

DR. AFSHARI:  Thank you, Martha.

I think we’ll go ahead and ask you a few questions and then we’ll go back to the open discussion to cover the speakers that we haven’t.

I’ll go ahead and start off.  I just have two clarifying questions.  The first one:  At the end of the tobacco presentation, you said you wanted to clarify that you don’t do testing, but then you started off in the beginning of this talk where you said you were asked by a reviewer to test an impurity in the Ames assay.

DR. MOORE:  Good question.  I didn’t mean that we don’t do testing as a blanket statement.  What I meant was in the context of the tobacco program, which is a big program.  I don’t think this was mentioned, but there are quiet a large number of samples that are being evaluated in these experiments.  We’re not just testing those samples for the purposes of finding out that sample A is this degree of mutagenic and B is something else.  That’s not really what we are doing.  We’re really looking at whether or not we can utilize these tools to differentiate.  But we definitely do do some of what could be classified as routine testing when there’s an important chemical that needs to be evaluated.

DR. AFSHARI:  So if a reviewer has a need and they want things retested, then they would call on your group to do that?

DR. MOORE:  They can, yes, and depending upon what it is they want done and whether we have the time to do it.  We would negotiate on all that.  We try to do it.  We don’t get that many calls.  It’s not really -- it doesn’t overwhelm the system, in other words.
DR. AFSHARI:  Okay.  Just real quick, I just wanted to check -- in terms of your mission, when you speak about carcinogens, you are still very focused on genotoxic carcinogens.  I just wanted to clarify that at this point your mission doesn’t include any research or mechanisms around non-genotoxic.

DR. MOORE:  That’s really not true.  As part of our fourth strategy, which is the research to improve risk assessment, looking at and establishing methodologies for looking at mode of action for cancer is an important part of the division.  Sometimes a chemical can be a mutagen, but it’s not really a mutagenic carcinogen.  So there is a whole different design of an experiment that one would do when that’s the question you want to ask.  We do focus on chemicals that are mutagens.  If they turn out to be negative in our assays and they happen to be carcinogens, then that raises the issue that they might be non-mutagenic carcinogens.

DR. AFSHARI:  So generally what percent effort are you putting in to understanding mechanisms or risk assessment of non-genotoxic carcinogens?

DR. MOORE:  It varies. At this particular juncture, I don’t think we have any projects where we feel pretty confident that the chemical is a non-mutagenic carcinogen.  Having said that, we have done a good deal of work to complement what Fred’s group is doing with furan to understand the mode of action.  I must say that, in spite of the fact that Fred assured me that it was going to be a mutagenic carcinogenic, it’s not coming up as positive in most of our in vivo evaluations, where we are looking at the target tissue and we’re doing a dose regimen that is similar to the cancer regimen.

Also as part of a CRADA, we’re doing an ethylene oxide study.  I think probably most people would say that it probably is a mutagenic carcinogen.  Without going into a lot of detail, it’s quite a large study with multiple partners.  I think there is at least some reason to think that it may not be a mutagenic carcinogen, although Barbara has some really good data that has come off one of the first time points that would argue that it might be a mutagenic carcinogen.

DR. AFSHARI:  It sounds like the MOA work in that area is probably very small.

DR. MOORE:  It’s fairly small at the moment.  It depends on what questions we’re dealing with.  It can go up and down.

DR. AFSHARI:  Thank you. 

Dr. Burchiel.

DR. BURCHIEL:  This is a related question, actually.  I didn’t hear you talk about epigenetics at all.  Dr. Beland talked about epigenetic projects they are working on.  I assume your division is involved in supporting that in some way. 

Then that leads to the next question, which is, is anyone doing any transgenerational work here, where they are doing exposures and looking at the offspring and the first and second generations to see if you can carry that through as an epigenetic effect?

DR. MOORE:  We don’t do that.  I think -- I’m blocking on his name, the person that does the multigen studies.  I’m not sure what he has going at the moment.
We don’t have a core expertise in epigenetics.  Barbara is doing some work trying to develop a little bit of that.  But primarily, for most of what we have done on the epigenetic front, we have collaborated with Igor’s group.  He has quite a nice group, quite a number of people in the group, and very fit expertise.  So we would definitely consult with him.

It’s definitely an important endpoint.  I do want to say that.

DR. AFSHARI:  Dr. Goldman.

DR. GOLDMAN:  I have kind of a broad question.  You mentioned that you work on regulatory assays, like the work you are doing with the OECD.  I’m aware that the different centers of FDA all have their own sets of regulatory assays that are either required or suggested to be used by industry, and that there are separate ones that have been developed by the different centers.  How does the work that you are doing influence or how is it coordinated with or intersect with that work?

DR. MOORE:  You may be talking more broadly than the genetic toxicology test.

DR. GOLDMAN:  But I think it’s a good example, because everybody has genetic tox assays.  

DR. MOORE:  But one of the things about the genetic tox test is that they do tend, with a few minor exceptions -- the batteries are the same, actually, internationally.  There may be slight differences in preference for one assay over another, but the core battery really is the same internationally.

DR. GOLDMAN:  Whether it’s a drug or a food additive.

DR. MOORE:  That’s correct, for genetox.  For other toxicities -- I’m not as familiar with those.  You’re likely right that they might be different.

DR. GOLDMAN:  There are separate documents.  I’m not saying they are different.  That was my question.  There are all these separate documents.  I was just trying to figure that out.  If you change the view here, does that affect all of that?

DR. MOORE:  The guidelines for the standard assays are basically on how the assays are conducted.  That doesn’t so much change.

Maybe where you are going with this is that the newer assays that are developed ultimately are going to need to go into test guidelines.  For all of the ones that are on the horizon now, that’s a little way off.  But we are positioned.  We would participate, for instance, on the OECD guidelines.  We would certainly participate within the agency on whatever guidelines were written within the agency.

I’m not sure I’m answering your question.

DR. GOLDMAN:  Thank you.  That was my question.

DR. AFSHARI:  Thank you, Dr. Moore.

What I would like to do is backtrack and just invite the group up.

We cut short questions on Dr. Beland’s talk on the Division of Biochem Tox, Systems Biology, from Donna Mendrick, and then Bill’s talk on regulatory science.  I guess I would like to open it up to the SAB for any questions.

Agenda Item:  Open Discussion

DR. WATKINS:  Bill, one point you should make when you show your pies and it looks like lack of efficacy is such a problem is that often failure to show efficacy is because you didn’t go to a high enough dose, and you didn’t go to a high enough dose because of toxicity that was observed in Phase I, and often even in preclinical, to get adequate exposures.  So I think the impact of toxicology safety is much greater than those pie graphs alone would suggest.
DR. SLIKKER:  That’s an interesting point.  However, I think, still, there has to be a balanced approach to understanding how we can improve the overall development of agent X, Y, or Z, whatever it may be.  I think that applying the principles of regulatory science can help improve that process.  Whether or not your doses extrapolate well -- you could have multiple reasons why that happens, but I think that improvement of all those issues, including the pharmacokinetics and calibrating internal dose, as well as the desired effect and some of the adverse effects, can be improved if we have better methodologies that are applied universally.  I think that’s a goal of regulatory science.

DR. WATKINS:  The only point I making is that the T is for toxicological.  What came across maybe to people was that efficacy is the major problem in drug development today, which it clearly is not.  You’re in that space.  You’re in the toxicology space.

DR. SLIKKER:  Definitely.  But FDA is in the total space.  FDA has to be concerned about both these kinds of issues.  I’m saying that in both cases there can be improvement made by applying the principles of regulatory science.  That’s my point.  The idea -- and my concern, I guess -- is that we have had a longer history in applying some of our higher-throughput advanced omics technologies to efficacy than we have to toxicity.  I think most people would agree that that sort of got a jump on the toxicity side.  Yet we have not been able necessarily to solve all those issues.

My point is that you need an integrated approach.  You need a systems biology approach that would apply both to efficacy and safety issues, and that is where NCTR and other parts of FDA are positioned to deal with that holistic approach.  What we have been doing with individual high-throughput assays alone, even though they are necessary -- alone they are not solving the problem.  That’s really my point, that a systems biology approach needs to be pushed forward with the foundations of regulatory science.

DR. BAKER:  When you are looking at those charts, there are a lot of things that aren’t there, like, for instance, whether you are looking at a precedented or an unprecedented target.  If you are looking at a precedented target, “efficacy” is a relative term.  You have to beat standard of care.  If you don’t beat standard of care, you might say it is not efficacious.  So it’s not about whether the drug was efficacious or not.  You have to beat a fairly high standard to get it to market.  That could be saying why something is efficacious is the decision point.  It works.  It just doesn’t work well enough to beat standard of care.

DR. SLIKKER:  But that’s still a very important point.  The idea is to improve public health, and you need agents that are effective to do that.

DR. BAKER:  Right.  The other is, when you talk about unprecedented targets, you could be hitting the target.  It’s just that that target doesn’t turn out to produce any efficacious effect.  So there’s the whole side of chemotype toxicity, but also there’s an unprecedented target, and any agent that hits that target could cause a toxic effect.  
So we might need to be thinking more about targets in terms of looking at toxicity, and not just chemotypes.

DR. AFSHARI:  I thought you did a good job with the statistics and that was an interesting part of the presentation.  I think that the data is always limited, what’s behind it.  FDA may have a unique opportunity, once you get some of your knowledge databases in play, to improve on that.  I think there probably are cases, like Paul is saying, where safety limited it.  There are probably the “is it best in class” kinds of questions.  I think there are other cases where the efficacy models in animals just aren’t predictive for human or the disease is multifactorial, and drugs are getting to a sufficient dose in the clinical to cover target.  You know you have hit it, but you just don’t have that endpoint in terms of efficacy.

I think when we look at some of the historical publications, both on the safety side and the efficacy side, you are bringing incremental changes in technology along with it.  We don’t have a good snapshot kind of in a two-year history relative against the technology versus the 10-year history relative to what we had 10 years ago.  I think this kind of attrition analysis, on a rolling basis, against the benchmarks of the technology of that era would be a really provocative and informative input.  I don’t know that anybody can do that other than the FDA at some point, once there is the public-domain information that you could do that with.

DR. SLIKKER:  I agree with you that the data that we have to work with is imperfect.  I think that’s real clear.  Unfortunately, it’s the only data that we have.  It’s very unlikely that FDA is going to be able to generate these nice conclusions you speak of, because we really can’t deliberate that data.  The idea is that we hold that data for good reason and confidence.

I think the point is that we are making good progress.  A lot of the new omics and imaging and other strategies are now coming to be in play.  But until we put them back into an integrated model, a holistic way, using systems biology types of approaches, we’re probably not going to see the advances that we would like to see.  That was really my major point.  Indeed, we don’t have perfect data sets, but we are using the data that is available to say that the issues are there and we have to deal with them.
DR. WATKINS:  If I could just -- and then I’ll get off it -- one more point.  Jesse Goodman says this, too.  He thinks toxicology is essentially a false science.  It’s really systems biology.  There’s the good and the bad, and the techniques are the same.  But I think that’s not correct.  I think most of the severe toxicities are actually off-target.  I would think, as director of the NCTR, you would want to keep emphasizing the critical importance of safety and toxicology as a distinct discipline that can benefit from the great advances in the omics technologies and systems biology.  But I think to blur it all in with efficacy is going to reduce the funding to the NCTR, detrimental to the public health.  That’s my own view.

DR. SLIKKER:  Donna wants to jump in here.  Then I’ll follow.

DR. MENDRICK:  The issue that a number of us in the field keep finding is that people have a disconnect between a disease biomarker, a toxicity biomarker, and obviously, then, an efficacy biomarker.  Therefore, we get siloed -- oh, you’re working on toxicity.  I’m interested in disease.  Why would I be interested in your work?

As I said, the body has certain ways to respond.  I’m not saying that we don’t continue a focus on toxicity, but the good news is, it’s hard to get patient samples for people who are having an adverse event.  It’s easier to get patient samples from disease.  So you can use the diseased tissues from humans -- or body fluids -- and correlate that, for example, with disease or toxicity models in animals.  You can make that correlation.

The point I’m trying to make with this is that biomarkers can be used for multiple things.  I’m not saying you downplay tox.  What I find in the tox field is that people silo -- oh, you’re doing tox.  Why would I want to talk with you?  It has no relationship to what I’m doing.

DR. WATKINS:  That’s a very good point.  Drugs can cause disease, adverse drug events.

DR. MENDRICK:  But even just disease.  The point I always try to make is, if you get a tissue section and it slows liver necrosis, can you tell me how it got there?  Was it a disease?  What is a toxin?  No, because you have common pathways and you end up in the same output.  You’re trying to find ALT.  ALT is a disease biomarker.  It’s a toxic biomarker.  In fact, the point that you guys made in the working group is that you would love to have biomarkers that are drug-specific, and you don’t have those.
I’m actually trying to push the fact that the body only has certain ways to respond, and by looking at this continuum, you improve all science, instead of getting this siloed mentality.  I have seen this -- actually, some people and I are writing a paper and we were trying to get it published, because we keep seeing this.  Thomas Hartung just got funding for “toxome.”  I’m trying to figure out what that is.  Tox is not different than disease.  People keep siloing it, and I think it’s just bad for science.

DR. WATKINS:  Those are very good points.

DR. AFSHARI:  Dr. Burchiel.

DR. BURCHIEL:  You brought it up, and I was going to ask, when you showed the data on ALT imaging or getting the spectrum -- I guess you were doing spectral imaging -- when you go back and compare that with -- did you have a plasma marker?  Could you see that?  Could you see the elevated ALT at that time?  Was imaging giving you something unique?  Maybe you could see a target and see a particular area associated with increased ALT.  That might be valuable.  But on the other hand, is it better as a biomarker in the sense that it was more sensitive or it was earlier.  What was the result there? 

DR. MENDRICK:  We haven’t done the bioimaging that you are talking about yet.  That’s still in a pilot phase.  But what Rick Beger, in metabolomics, and others have shown is, if you look at body fluids, you can see biomarkers that appear to come up before classical biomarkers.  The challenge always is that in a body fluid you are guessing where it’s coming from.  So the benefit of this kind of approach is if you can couple it -- hopefully, we will see changes that classical approaches don’t show you and you can actually localize the tissue it’s coming from.  But that’s still in pilot.  We haven’t done it yet.  That’s the problem.  But that’s what we are hoping for the imaging.

DR. AFSHARI:  Donna, I have a question for you around ArrayTrack.  We have been thinking about how to assess value and impact.  Are you able to track use statistics among FDA reviewers in terms of their use of ArrayTrack?

DR. MENDRICK:  What I saw recently was some data that Jeanne Anson distributed, where they can look at the number of hits from outside.  But I don’t know if we’re actually looking at the hits on the inside.  I would have to find out if we are actually looking at that.

DR. AFSHARI:  It would be interesting.  I was just struck in your talk that you were talking about the training and education of reviewers, and I know just from my own experience if you don’t use it, you lose it.  I think given all the demands on the review community, at least in my opinion -- just that question is, are they able to spend enough time to access it?  Is it becoming an everyday tool or is it still really something that needs to be used by the specialists?

DR. MENDRICK:  The other challenge with ArrayTrack -- the benefit, but the downside -- is that you can download it to your own computer.  We know outside FDA a lot of companies download it to their own -- behind their firewall.  So we don’t get all that information anymore.  I have to found out with the FDA if you can actually download it on your own computer, because then we might not have access to the information.  But that’s a very good point.
DR. AFSHARI:  But you could do a survey or something, I guess, as well.  It’s just one way to understanding, moving forward, do you need to continue to invest in that training or that consultancy relationship versus is that going now and can you take that resource and apply it to the next way?

DR. MENDRICK:  That’s a good point.

DR. AFSHARI:  Other questions for Bill or Peggy on Fred’s talk.

I actually have a question on Fred’s talk, which you can take back to him.  Maybe you will have the answer.  It strikes me that a lot of the work in his group is focused really on NTP studies.  We heard a couple of examples where they ran some studies and they learned something and they went back and they were rerunning it.  I just thought it would be interesting to understand the metrics of what the general length of time is of a project in that division, again just thinking about bandwidth and trying to leave resource for alternative models and other things in terms of planning for research to position NCTR for the future.  It seems like they are very busy and a lot of the projects are covering those NTP studies in repeating cycles there.

DR. MILLER:  He presented that data at his subcommittee review, what percentage of the time is spent on NTP studies.  Actually, it is a large percentage of the time, 60 or 70 percent, of the time in that division is just dedicated to NTP studies, which are long-term studies and do take a lot of time and resources.
John, maybe you know.  What is the average bioassay, from start to finish, in time for the NTP?

DR. BUCHER:  They vary a lot, depending on the difficulty, and NCTR tends to get a lot of the difficult ones to deal with.  Obviously you get a two-year period for the in-life portion.  You have generally a two-year period for evaluation of pathology.  There are prechronic phases to these things.  They can run five, six years easily.

DR. SLIKKER:  Just a point of clarification, though.  In some ways the separation of NTP studies is synthetic, in that these studies are demanded by individuals within the FDA.  They are run with FDA guidance.  They are run by FDA researchers.  These are FDA studies.  We’re fortunate to partner in the National Toxicology Program to help support them.  But the data from these are generated for FDA and will be used by not only FDA, but other agencies and agencies across the world.

DR. AFSHARI:  Other questions?

(No response)
I would like to thank everybody for their participation, all the presenters, all the folks who have been here in the room engaged in the discussions, both officially and unofficially during the breaks and such.  I very much appreciate your input and your attention.

What we’re going to do now is offer a tour of the NCTR facilities.  For folks who haven’t seen the labs, I highly recommend it.  Seeing it is really pretty impressive.  You hear about it on the slides, but seeing it and talking with the investigators involved in doing the experiments really brings a whole new dimension to the vision of NCTR.  So if you haven’t done that and you have time, I highly encourage that.

Then what we’re going to do is have a closed SAB session.  I guess others will then be departing throughout the day.

Again, thank you very much.  If you have any questions or comments, I guess I would just say, send those to Peggy.

DR. MILLER:  I just do want to take a minute to thank the center reps.  Without the contribution of the center reps and having an opportunity for the Board to hear what their issues are -- it really helps their deliberations.  

Maybe we could have Jay Gandy say a couple of words about the MOU, if you want to, Bill.

DR. SLIKKER:  Give us a two-minute summary, if you would, Jay.

DR. GANDY:  The two-minute summary is, as Bill mentioned, there has been a memorandum of understanding between the state of Arkansas and the FDA, with a lot of the focus being efforts at NCTR and five academic institutions.  I am from the University of Arkansas for Medical Sciences, the medical school in Little Rock.  We are, as part of this MOU, part of the state’s commitment to the MOU, developing a regulatory sciences training program.  It will be in collaboration with scientists down here as well.  We will have additional faculty development.  In fact, we are just putting out an announcement for a new FTE -- the first FTE of, hopefully, several.  So if you know anyone looking for a job in research that does their work in the regulatory sciences, by all means send them our way.  We’ll start off with a certificate program and ultimately a master’s program.

That’s the two-minute version.

DR. SLIKKER:  Very good, Jay.  Thank you.

Just a couple of comments.  I want to echo Peggy’s comments about the importance of having our colleagues from all parts of FDA here.  I also want to thank the NCTR presenters for presenting a lot of information in a short period of time, and Peggy, of course, for coordinating all this, along with help from Kim and Frances and many others.

But I also want to thank the SAB members, who use their time to come here and visit with us, share their insights and thoughts.  We’ll get a lot more information out of them, I’m sure, during the next two hours.  I get a chance to interact with them part of that time.

Of course, the leadership from Cindy has been outstanding.  We really appreciate your leadership in this activity.  We know that you will be rotating off in June.  We hope to get you down here in some other capacity, perhaps.  It has been a real pleasure to work with you.  Thanks so much for your leadership.
DR. AFSHARI:  My pleasure.

With that, we’re officially adjourned.

(Whereupon, the meeting was adjourned.)
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