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Disclaimer 

The views and opinions presented here 
represent those of the speaker and should 
not be considered to represent advice or 
guidance on behalf of the Food and Drug 

Administration or the Department of Health 
and Human Services. 



Organizing Information 
• FDA has the most important repository of biological, clinical and 

product data but limited integration. 
• Decisions are based on available information

– Information that is not organized is often not available
• Submission process

– Paper
– PDF’s

• Organizational
– Different Centers
– Different Contractors
– Business Processes

• Fielded data is much easier to organize than  non-fielded data
• Fielded with controlled vocabulary is even better
• Codes are sometimes better than names





Scientific and Regulatory Information
• Not Mutually Exclusive
• Good Regulatory Practices are Scientifically Based
• Good Clinical Practice Should Be Scientifically Based
• Regulatory agencies do not regulate clinical practice
• Health is a very complex equation based on a number of interrelated 

factors and many of the factors are substances.
– Individual Health = Genetics(+-*/)pigenetics (+-*/) Environmental Exposures 

(Pathogens, Chemicals) (+-*/)  Injuries (+-*/) Age (+-*/) Diet (+-*/) Drugs (+-*/) 
Culture(+-*/)Habits

• Tremendous advances against infectious diseases
• Recent Advances against Cancer
• Medicine particularly for aged is becoming very complex
• It may becoming too complex for physicians to manage
• Better Organized Information may eventually lead to Better Health
• Precision Medicine



Global  Drug Regulatory Landscape
• Substandard and Adulterated Products
• Drug  Use Increasing Globally
• Epidemic of Adverse Events

– Drug Use is increasing
– Polypharmacy  (Over 1/3 of Americans over 65 years old take 5 

or more medications)
• Chronic Diseases (HIV, Diabetes, IBD, Depression)
• US over 700,000 Emergency Room Visits, 100,000 

hospitalizations due to drug adverse events
– http://psnet.ahrq.gov/primer.aspx?primerID=23

• US over 100,000 deaths per year?
– Vioxx, Oxycontin

• Europe over 197,000 deaths due to ADRs?
• General Belief  60-80% of Adverse Events are preventable



Global  Drug Regulatory Landscape
• Cannabinoids

– JWH-018
– UNII G391998J57
– Spice (Product)
– John W. Huffman

• 450 Cannabinoids

• PDE5 Inhibitors
– SULFOAILDENAFIL
– UNII 33DX49E09G
– Libigrow, Blue 

Diamond,Mojo Nights, 
Casanova (Products) 



Global  Drug Regulatory Landscape
• Panama Diethylene Glycol 2006-2007

– Cough Syrup (Prepared by Government)
– 365-600 deaths
– Chinese Manufacturer (TD glycerine)
– Spanish Manufacturer (Glycerine)

• Nigeria (2008-2009)

• Africa Substandard HIV and Malaria Medicines
• USP has a database 



IOM  Report: Countering the Problem of Falsified and Substandard Drugs.  2013
http://www.nap.edu/catalog.php?record_id=18272



Global Drug Regulatory Landscape

Prescription drug use in the US
NOTE: Use is in the past 30 days. Except for age group estimates, percentages are age-adjusted.
SOURCE: CDC/NCHS, Health, United States, 2013, Figure 20. Data from the National Health and 
Nutrition Examination Survey.



Global Drug Regulatory Landscape



Global Drug Regulatory Landscape



Global Drug Regulatory Landscape

Deaths per month for all suspect drugs (openFDA)
https://api.fda.gov/drug/event.json?search=receivedate:[20040101+TO+20160101]+AND+seriousnessdeath:1&count=receivedate



Types of Data and Level

• Physical Data
– Solubility (Specified Substance Group 1)
– Distribution coefficient (Log D) (Substance Level)
– Spectra 

• Mass Spectroscopy (Substance Level)
• NMR Spectroscopy (Substance Level)
• UV  (Substance Level)
• IR (Substance and/or Specified Substance Group1)
• Near IR

– Melting Point/Boiling Point (Specified Substance Group 1)
– Flowability (Specified Substance Group 1)
– Hardness (Specified Substance Group 1)
– Compressibility (Specified Substance Group 1)
– Hydration/Solvation (Substance Level)
– Thermal Gravimetric Analysis (Substance and/or Specified Substance Group1)
– Viscosity (Substance)



Types of Data and Level
• Toxicity Data (substance level; metabolites and impurities)

– Acute Toxicity (LD50, LD5)
– Chronic Toxicity
– Genotoxicity (Ames; Cellular; Animal)
– Developmental 
– NOAEL Level
– Cellular 
– Animal Tox Workup (Substance Level

• Pharmacology Data
– Ladmer Data (Animal and Human: Product and substance level)

• Liberation Test  (Dissolution; Product)
• Adsorption  (Bioavailability; Tmax, Cmax, AUC, Product)
• Distribution (Vd; Substance)
• Metabolism (Substance)
• Excretion (Substance)
• Response (PD; Substance and/or product)

– Metabolic Enzymes (Substance; substrate, inhibitor, inducer)
– Transporter Proteins (Substance; substrate, inhibitor, inducer)
– Target (Substance: substrate: agonist, antagonist, inhibitor, inducer)
– Protein Binding (Substance; )
– Off Target Interactions (Substance: substrate: agonist, antagonist, binding; 

inhibitor, inducer)



Types of Data and Level

• Clinical Data
– Clinical Trial Data (Product)

• Individual Patient Data
• Summary Data
• Safety Data (Substance and Product)
• CDISC (STM)
• Biomarkers
• Special Populations
• Outcomes

• Product Quality Data
– Formulation (Substance and/or Group1 Specified Substance)
– Impurities and degradents (substances)
– Stability Data (product and substance)
– Manufacturing Data (substance and product)

• Lot data (Manufacturer, Lot Number)
• Site Data
• Process Data
• Processing Material
• Starting Materials 
• Inspection Data



SRS

• Impurities
• Metabolites
• Metabolic Enzymes
• Transporter






















