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Organization of The 
 Divided into “Centers”

 Center for Biologic Evaluation and Research (CBER) 

 Center for Devices and Radiological Health (CDRH) *

 Center for Drug Evaluation and Research (CDER) *
 Center for Food Safety and Applied Nutrition (CFSAN) food 

and cosmetics 

 Center for Tobacc0 Products (CTP) – started in 2009 

 Center for Veterinary Medicine (CVM)

 National Center for Toxicology Research (NCTR) – in Arkansas 
(think Bill Clinton as President)

 And enforcement “Offices”
 Office of Regulatory Affairs (ORA)

 Office of Criminal Investigations (OCI)



Centers are divided into “Offices” (think Colleges)  
and Offices into Divisions (think Departments). 

Since April of 2012, and continuing through August, 
2014, I have been serving as a visiting professor in the 
Center for Devices and Radiological Health (CDRH) 
in the Office of Scientific and Engineering 
Laboratories (OSEL) in the Division of Biology (DB).



Federal Food, Drug, and Cosmetic 
Act (FD&C) -- 1938
 Provided the authority for the FDA (which was 

founded in 1906 to insure public hygiene) to oversee 
the safety of food, drugs, and cosmetics

 Amended in 1968 to include Electronic Product 
Radiation Control

 In 1968, the FDA started the Drug Safety 
Implementation to incorporate recommendations 
from the National Academy of Sciences who had 
investigated the effectiveness of drugs on the market at 
that time.

 In 1976, FD&C Act was amended to include regulation 
for medical devices. In 1982, CDRH was founded to 
regulate devices (“from Band-Aids to MRI machines”).





FDA Science Priority Areas
 1. Modernize Toxicology to Enhance Product Safety *

 2. Stimulate Innovation in Clinical Evaluations and Personalized 
Medicine to improve Product Development and Patient Outcomes

 3. Support New Approaches to Improve Product Manufacturing and 
Quality *

 4. Ensure FDA Readiness to Evaluate Innovative Emerging Technologies 

 5. Harness Diverse Data through Information Sciences to Improve 
Health Outcomes 

 6. Implement a New Prevention-Focused Food Safety System to Protect 
Public Health 

 7. Facilitate Development of Medical Countermeasures to Protect 
Against Threats to U.S. and Global Health and Security *

 8. Strengthen Social and Behavioral Science to Help Consumers and 
Professionals Make Informed Decisions about Regulated Product



More FDA Details
 Headquarters of the FDA are in White Oak, MD (which is 

also the home of CDER, CDRH, and soon CBER) between 
Baltimore and Washington, DC. The campus was 
originally the site of the Naval Ordnance Laboratory and is 
now named the Federal Research Center at White Oak.

 About 7000 will work in the complex by this Fall.





Bldg 64

Security Entrance 
in Bldg 66



Building 64 (Life Sciences Lab)



64
62

Looking back towards the parking ramp





3rd Floor of 64 – Office on left



Office WO 64-3032



Adib’s Computer (8 processor Xeon)

Signing on to this 
computer puts you 
on the HPC network 
and provides direct 
access to the two  
research clusters  --
Blue Meadows and 
Betsy



Third Floor Bridge to Building 62 
(Engineering and Physics Laboratory)



Scientific Computing Lab in 62



What has been involved
 29 trips to the Labs, about 90 work days on site in the 

past 1.5 years.

 11 of the 29 trips were with with doctoral students:

Mohammad Adibuzzaman

Prachi Pradeep

Casey O’Brien

 Summer support for Mr. Adibuzzaman and Ms. 
Pradeep through the Oak Ridge Institute for Science 
and Education (ORISE)

 Anticipated support for Mr. O’Brien in the Spring 
and/or Summer of 2014 through ORISE.



Assignment
 Identify and participate in research in the Division of 

Biology and the Division of Physics that could benefit 
from sophisticated computational models and 
approaches.

 Participate in Office-wide efforts in using models in a 
regulatory setting. This has two main aspects: 
 Building of a digital library of images and models used in 

device evaluation and research. 

 VVUQ –verification, validation, and uncertainty 
quantification. This has involved representing the FDA at 
3 meetings at the National Academy of Sciences in DC.

 Evaluate and make recommendations regarding needed 
infrastructure for computational needs and data 
management requirements.



Some of the recent conferences

 Verification, Validation, and Uncertainty Quantification in 
Regulation, National Academy of Sciences, April 23, 2013.

 FDA/NIH/NSF Workshop on Computer Models and 
Validation for Medical Devices, June 11-12, 2013

 ASME 2013 Frontiers in Medical Devices: Applications of 
Computer Modeling and Simulation, September 11-13, 2013

 FDA/Critical Path Institute/ISOP  Modeling & Simulation 
for Medical Products Workshop, September 26, 2013



Some Specific Projects
 “Improving toxicology prediction of QSAR tools”

Prachi Pradeep (MU), Ron Brown (DB), Peter Goering 
(DB), Shannon White (DB)

 “Methods for early detection of hypotensive events”

Md. Adibuzzaman (MU), Loriano Galeotti (DP), George 
Kramer (U Texas Medical Branch), David Strauss (DP)

 “Cleanability of medical devices”

Casey O’Brien (MU), Vicki Hitchins (DB), Anne Lucas 
(DP)

 “Role of UV in HPV-associated cancer”

Steve Merrill (MU), Dianne Godar (DB)

 There are four more



Improving toxicology predictions
 Primary interest are compounds released from medical 

devices: dyes, coatings, results of the body interacting with 
the material.

 Many of the compounds studied are not found in common 
toxicology or carcinogenicity databases (most come from 
pesticides, drugs, and compounds used in manufacturing).

 Basic idea is QSAR – quantitative structure activity 
relationship. “Similar” compounds should have similar 
properties. One issue is with the descriptors used to 
describe the compound. Finding the best descriptors for a 
given endpoint (like carcinogenicity or liver toxicity) is trial 
and error.

 The second issue is that each available QSAR package uses 
different methodology and is created with different 
training datasets. 





Prachi with Ron Brown in his Lab



Early Predictors of Hemorrhage
 Motivation is in a mass casualty setting (earthquake, 

bombing, building collapse).

 As there are many more patients then medical 
professionals, how can sensors placed on the patients, 
be used effectively to give an early signal of shock 
(often as a result of internal hemorrhage).



Data from U. Texas Medical Branch
 A number of pigs are slowly bled and vital signs are 

monitored – some by noninvasive methods.
 Size, rate of bleed, number of bleeds varies, as does the 

interventions during the process (IV’s primarily)
 Because of the slow nature of the loss of blood, early 

markers for failure of the natural compensation systems 
should be able to be identified (if you knew what to look 
for)

 Method: create Markov chain empirical models by 
sampling from the high-frequency data. 

 Optimize aspects of the sampling rate and the number of 
states through HPC clusters.





Cleanability of Reusable 
medical devices
 Recognition of the tendency to have devices that are 

cleaned and reused.

 Difficulty in validating that the device is indeed 
cleaned (usually by a third party reprocessor).

 From the regulatory point of view, difficulty in 
regulating the cleanability of the device.

 Next slides are from Edward Gordon 
(FDA/CDRH/OSEL/DB)









Casey’s problem
 Based on work done shapes motivated by those found in 

arthroscopic shaver handles. 

 Haugen, Duraiswamy, and Hitchins, Quantification by mass of 
residual debris in reusable medical devices, AAMI Horizons
Spring 2012.

 These were made in aluminum – new ones are in plastic in which 
amount and location of material (artificial bone) after cleaning 
can be quantified (through dyes) and location determined 
through micro CT images.



What this experience tells us of the 
Computational Sciences program

 Our Computational Sciences students are prepared to 
work in a large variety of real-world scientific 
problems.

 These problems are of central import to governmental 
agencies and companies.

 Their work is seen to be of very good quality – both the 
University and the Program are showcased.


