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M.S. Program in Drug Discovery and 
Development 

 

 
Provide the rigorous scientific and technical training necessary to 
succeed in the complex field of drug discovery and development and 
facilitate a smooth transition to an enduring and productive career in 
industry or academia. 
   Key components 

• Core Curriculum incorporates multiple biomedical disciplines to 
establish a solid scientific foundation 

• Customized course of study with numerous options at Drexel’s Graduate 
and Professional schools  

• Medicine, Business, Law, Public Health, Biomedical Engineering 

• Extensive network of industry professionals provides experience, 
depth, specialized training and real world insights 

 
 

Basic Translational Clinical 



Foundation Courses 

• Drug Discovery 

o Introduction to the Drug Discovery and Development field 

o Comprehensive overview of the drug discovery process 

o Developed and taught by experienced professionals 

o Topics range from target identification to IND submission 

 

• Drug Development 

o Comprehensive overview of the drug development process 

o Topics range from Clinical Trials to Marketing and 

Commercialization 

o Project Management and Project Team Formation 

o Includes illustrative case studies 



Topics 

• Drug Development 

o Phase I – Safety and Tolerability 

o Biomarkers 
o Phase II – Proof of Concept 
o Phase III – Efficacy and Safety 
o Pharmaceutical Manufacturing 
o Formulation 

o Role of the FDA 
o New Drug Application 
o Medical Writing 
o Pharmacoepidemiology 
o Business Development 

o Commercialization and Marketing 
o Intellectual Property 
o Case Studies 

• Drug Discovery 

o High Throughput Screening 
o Medicinal Chemistry 
o Computer Aided Drug Design 

o Lead Optimization 
o Pharmaceutical Profiling 
o Animal Models 
o Safety and Toxicology 
o Biologics 

o Pharmacogenetics 
o Translational Medicine 
o Peptide Therapeutics 
o Vaccines 
o IND Application 

o Case Studies 





“Valley of Death” 

CNS Drugs 

Valley of Death 



Academic – Industry Collaborations 

OUTLOOK  

Finding improved medicines: the role of  

academic–industrial collaboration 
Jaye Chin-Dusting, Jacques Mizrahi, Garry Jennings and 
Desmond Fitzgerald 

Drug Discovery Gets an 
Academic Push 

Helping Science and Drug Development 

to Succeed through Pharma-Academia 

Partnerships 

 
Yale Healthcare Conference 2013 
Daniel X. Yang, BS* and Yunsoo A. Kim, AB 



Academic – Industry Partnerships 
A Growing Trend 



Drug discovery goes back to school: changing 

ecosystem of drug discovery and the rising 

role of academia 

Journal of the Peripheral Nervous System 19(Supplement):S2–S9 (2014) 

B Slusher1,2,3,4 

1Department of Neurology; 2Department of Psychiatry; 3Department of Neuroscience; 

and 4NeuroTranslational Drug 

Discovery Program, Brain Science Institute, Johns Hopkins School of Medicine, 

Baltimore, MD, USA 

Challenges facing the pharmaceutical industry: 

 

• Costs of bringing new drugs to market 

• Patent loss – generics -by 2016 the “patent cliff” 

     will impact 57% of overall 2010 sales – a 

     potential loss of over $130 billion 

• Costly, late-stage clinical failures 

• Decreased productivity 

• Recent downsizing in pharma of over 

    100,000 jobs 

• Reduction of efforts in drug discovery 



Contributions from 

 academia 

While the pharmaceutical industry is facing 

highly challenging times, the academic 

drug discovery sector has the potential to 

contribute meaningfully to the discovery 

of novel drug targets and to the 

development of new mode-of-action 

therapeutics against a range of diseases, 

including rare and neglected diseases. 

Team Science 



Extensions and Additions Driven by Drug 

Discovery and Development Program 
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Basic and Clinical Research are Interdependent 

Translation from  

basic science to  

human studies 

Translation of 

new knowledge 

into clinical practice 
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Adapted from Sung et al. (2003) JAMA, 289, 1278-89.  



 
 

Features of Complex Regional Pain Syndrome 
 Edema, Color Change, Dystonia  

 



Circos diagram showing the correlation of selected 
parameters and miRNAs  

  

The nodes along the circle are colored by 
the total strength of correlation of the 
corresponding variable 
 
 Strong negative correlations shown in 
dark blue (e.g., narcotics vs. hsa-miR-
191). 
 
Strong positive correlations are shown in 
dark red (e.g., pain level vs. “IL1Ra, VEGF, 
miRNAs”) 

  negative correlation               positive correlation  

Orlova  et al. 2011 
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In Silico Biosciences 

ISB platform complements the 

limitations of animal models 
Differences in drug metabolism 
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Geerts 2009, CNS 

Drugs 23, 1 

http://www.sanger.ac.uk/HGP/Chr19/LRC/gfx/lrclogo.gif
http://www.jneurosci.org/content/vol25/issue45/images/large/zns0450510290001.jpeg


Areas Needed to Enhance Program 

• Behavioral analysis, animal models in 
neuroscience and data capture and data 
analysis 

• Neurodevelopmental processes 

• Clinical neuroscience – Physician Scientists 

• Bioinformatics 
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General Summary 

• Establishing a Program in Drug Discovery and 
Development has created many new opportunities 
and avenues for innovative education and career 
opportunities in neuroscience 

• The issues facing the discovery and development of 
new drugs for CNS disorders are intimately related to 
the identification of new disciplines and technologies 

• The program has flexibility, accommodation and 
interactions with other disciplines and is capable of 
adapting and incorporating new trends to train 
neuroscience students and faculty 

 


