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Drug Discovery Innovation via Iteration

See www.fctdi.com for case stories, list of issued U.S. patents and publications          2

Researchers working together

FC has prepared >17,500 registered NCEs

Onsite: ~36,500 reagents and starting materials

Artificial Intelligence, Machine Learning)

Competitive landscape and IP analysis

Patent containing troriluzole for which an NDA has been filed

Patent applications and prosecution support

Primary biochemical assay(s)

Cytotoxicity testing (therapeutic index)

Cloning and expression of relevant proteins

Secondary functional assay(s) in cells

Use of patient-derived stem cells as needed

ADME testing: hERG, Cyps, plasma protein

  binding, Ames, metabolic stability (m,r,d,nhp,h)

Pharmacokinetics testing (m,r,d,nhp if needed)

• IND Enabling studies, multiple species

• Identification and collaboration with suitable development partners

• Clinical trials, NDA, commercialization, treatment of disease

http://www.fctdi.com/


History

Founded in 2008 and received a Small Business Innovation Research (SBIR) grant in 2009 awarded in collaboration with 

a researcher at the Fox Chase Cancer Center, but is not affiliated with the Fox Chase Cancer Center in any way

Originally named Fox Chase Chemical Diversity Center, Inc. (FCCDC) as the early focus was on medicinal chemistry

Renamed Fox Chase Therapeutics Discovery, Inc. (FCTDI) to highlight the addition of pharmacology and biochemistry 

and to emphasize the overall goal of discovering new small-molecule therapeutics to treat human disease

Have received >40 Phase I and 12 Phase II SBIRs/STTRs, Department of Defense grants, support from three private 

foundations, investment support, and sponsored research funding

Total of >$45M in non-dilutive federal research funding

Prepared >17,500 New Chemical Entities (NCEs)

Three compounds have advanced into human clinical trials together with collaboration partners
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Creation of new proposals involves multiple rounds of review on chemistry, intellectual property, biology and safety



Leadership Team

Katie B. Freeman, Ph.D.

Director of Biology
• Ph.D. in Microbiology, Univ. Virginia

• >25 Years in Pharma and Biotech

• Assay development, mechanism of action

• >25 Publications, 7 issued U.S. patents.

Allen B. Reitz, Ph.D.

Chief Executive Officer and Founder
• Ph.D., UC San Diego; Executive Master’s, Wharton, U. Penn.

• Johnson & Johnson for 26 yrs; FCTDI for 16 yrs

• 9 Clinical compounds including troriluzole and mazapertine

• >180 Publications, 83 issued U.S. patents
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Mark E. McDonnell, Ph.D.

Director of Chemistry

• >30 Ys in Medicinal Chemistry

•  Managed multiple collaborations

•  Principal Investigator on NIH grants

•  >50 Issued patents and publications

Stephen Macor, B.S.

Vice President, Finance
• B.S., Accounting, Gwynedd Mercy University

• Accounting experience with annual gross revenue $500M+

• Specializes in financial analysis, planning, and reporting

• Business Development and Grants Administration

Andrew G. Cole, Ph.D.

Vice President, Medicinal Chemistry
• Ph.D., Chemistry, University of St. Andrews

• >25 Years of industrial Med. Chem. experience

• 7 drug candidates advanced into human clinical trials

• 48 publications,  >50 issued patents and patent applications

John L. Kulp, Ph.D.

Director of Computational Chemistry
• Artificial Intelligence and Machine Learning

• Computational methods (Schrodinger software)

• Computational fragment-based drug design

• Protein structure determination (AlphaFold)

Jay E. Wrobel, Ph.D.

Vice President, Academic Relations
• 9 Development track candidates

• >40 Yrs of pharmaceutical industry experience

• PI or Key Personnel on 17 SBIR/STTR funded grants

• 79 Publications, inventor on 84 issued patents



Board of Advisors

Kathy Czupich, MBA, 

Nick Meanwell, Ph.D.

Patrick Lam, Ph.D.

Rick Scott, Ph.D.

Jeff Pelletier, Ph.D.

Scott Rawls, Ph.D.

Melisa Egbertson, Ph.D.

Matthew Todd, Ph.D.

Ms. Czupich has >25 years experience in Business Development. She was the founding 

CFO of FCTDI in 2008 and has a BS, Penn State and an MBA, Accounting from Lehigh Univ.

Dr. Meanwell was a VP at BMS where he advanced >30 clinical candidates including 

treatments for HIV-1, hepatitis C virus (HCV) and respiratory syncytial virus (RSV).

Dr. Lam has >30 years of experience in innovation in structure-based drug design.  He is 

responsible for the discovery of a total of eight clinical candidates including Eliquis®.

Dr. Scott was formerly VP, Research at FCTDI.  He has a strong background in preclinical 

research and development as a pharmacologist especially in the area of infectious disease.

Dr. Pelletier was formerly Director of Chemistry at FCTDI.  Dr. Pelletier has led large project 

teams in the transition of multiple inventions from discovery to development.

Prof. Rawls of Temple University has 28 years of demonstrated accomplishment as a 

pharmacologist and nesuroscientist including investigations involving troriluzole.

Dr. Egbertson has had a 25-year career in Medicinal Chemistry at the Merck West Point site.  

She is one of four inventors of the drug Aggrastat® (tirofiban).

Dr. Todd was previously Director of Lead Discovery at Johnson & Johnson for >10 years.  He 

is expert in all aspects of biological assay development and compound library screening.

Full bios can be found at www.fctdi.com 6



Experience

Partial list of therapeutic areas and target classes studied

• Oncology, Diabetes and Obesity, Inflammation and Immunology

• Anti-infectives (antibacterial, antiviral, antifungal)

• Central nervous system, neurology and psychiatry

• Ion channels (K, Na, Ca, nAChRs)

• GPCRs (integrins, avb3, 5-HT, dopamine, adrenergic)

• Kinases (Raf, p38, DAPK, tryptase)

• Prodrugs and soft drugs

>315 Years of combined industrial experience

• Big Pharma (JNJ, Merck, GSK, Pfizer/Wyeth, DuPont)

• Biotech (Pharmasset, Polymedix, Lexicon, Symphony)

• 13 Ph.D.-level scientific staff 
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Laboratories

Location: The Pennsylvania Biotechnology Center

Doylestown, PA, north of Philadelphia

11,000 ft2 combined laboratory and office space

Fully outfitted with room to grow

Partial list of onsite resources and instrumentation

• 400-MHz 1H NMR, multinuclear probe, 2D capabilities

• 4 Micromass ZQ Mass Spectrometers, Waters HPLC systems

• Biotage, Gilson, Isco, Prep HPLC purification 

• Wyatt DynaPro NanoStar Dynamic Light Scattering (DLS)

• J-810 Jasco Circular Dichroism (CD) instrument

• IDA ElectraSyn 2.0 apparatus for electrochemical reactions

• Two microwave synthesis units

• >36,500 reagents including >2,000 boronic acids

• BSL2 pharmacology laboratories

• Cytation 5 with Biospa DAPI, TR, GRP  4 - 60 X objective

• BioRad Opus 384 Real-Time PCR Detection System

• Nikon Eclipse TE 2000 microscope, image analysis software

• Internal server capabilities with 8 NVIDIA GPUs

• Schrodinger and AI/ML computational software
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Drug Discovery Research Continuum

FCTDI

FCTDI is a value-added early-stage innovator company focused on

– unmet medical need

– new commercial opportunities

– creation of new intellectual property

– innovative pharmacology

Target

Validation
Hit to Lead

Lead

  Optimization
Phase IIIPhase IIPhase I

Pre-Clinical

Development

Start Hits Lead PCD FIH Drug

FIH = First in Human: day on which the first 

clinical dose is administered to any patient
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Target Validation

Structure Activity Relationship (SAR) analysis to validate a 
proposed new molecular target to treat human disease

Hits and probes are obtained from computational prescreening, 
compound library screening, in silico design, literature precedent, 
and considerations of structural diversity

Preparation of smaller focused libraries or bifunctional conjugates 
to understand the relation of structure to function early on

Example: Natural product based target validation

Target

 Validation
Hit to Lead

Lead

  Optimization
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Synthesis, Stereochemical Analysis, and Derivatization of Myricanol Provide New Probes That Promote Autophagic Tau Clearance-2.pdf


Hit to Lead

Preparation of related chemical analogs

Factors to consider:

• Activity of hits

• Ease of synthesis

• IP position, and

• Assay throughput

Improve potency of hits as the SAR is established and understood

Initial understanding of metabolic stability from standard in vitro assays

Example: SAR Hit to Lead for an infectious disease target

Target

 Identification
Hit to Lead

Lead

  Optimization
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Acinetobacter baumannii OxPhos inhibitors as selective anti-infective agents  (2).pdf


Lead Optimization

Preparation of focused libraries based on validated leads

Absorption Distribution Metabolism Excretion (ADME) characterization

• Microsome and hepatocyte stability (human plus other species)

• Cyp 3A4, 2D6, etc.: drug-drug interactions

• Transporters: Caco-2, PAMPA, P-gP

• Plasma protein binding (human plus other species)

• Salt screening and formulations development

Off-target screening, including hERG, GPCRs, ion channels + others

Pharmacokinetics: Tmax, t1/2, Cmax, %F; mice first, then rats and dogs

Example: Hit to Lead Prodrugs of RIluzole 2018

Target

 Identification
Hit to Lead

Lead

  Optimization
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Riluzole prodrug paper.ACSMCL 2018.pdf


New Technologies in Lead Generation
Machine Learning and Artificial Intelligence using BioNeMo, POLYGON, REINVENT4 and M3G developed 

internally, a Multi-Module Molecular Generative Machine Learning Model (example below)

PROTACS: Example - 2024 PROTAC publication in Cell Chem. Biol. 

Stapled Peptides: Example - Stapled peptide for topical delivery to the eye

12

Cell CB Nef PROTACs Published Main + Supp.pdf
Ocular SPep7B 2021.pdf


Computational Chemistry, Structural Biology

Target

 Identification
Hit to Lead

Lead

  Optimization

X-Ray structure of an inhibitor of Epstein Barr Nuclear Antigen 

EBNA1 co-crystalized with the protein: FCTDI collaboration with 

The Wistar Institute: Published in Sci. Transl. Med.

Computational methods are employed throughout 

Pharmacophore SAR development and computational docking 

Software used: Schrodinger, ChemAxon, DataWarrior, ACD

Use of drug-likeness metrics including ligand efficiency (LE)

Fragment-based drug discovery

Prodrug and soft drug approaches

X-Ray and cryo-EM opportunities with collaborators
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Wistar FCCDC Science Translational Medicine.pdf


Intellectual Property

Freedom to operate and competitive landscape analysis

Industry-standard archiving of notebooks and data

Back-up computer systems to prevent loss of data

Drafting applications with collaborators 

Assisting in patent prosecution 

>24 Issued U.S. patents

Example: US 10,442,763 B2

Example:

14

US10442763B2.pdf


Financial Management Practices and Controls

FCTDI Financial Management.  FCTDI receives funds from the National Institutes of Health. As such, it is required to conduct an annual audit 

subject to GASB standards (standards set by the Government Accounting Standards Board).  FCTDI submits its annual audit to the NIH as 

part of its yearly compliance checklist.  FCTDI’s audit includes a review and opinion on the company’s internal control policies. Its internal 

control policies ensure tight control over resources, while also compartmentalizing activities into different funds in order to clarify how 

resources are directed to various funded programs. FCTDI management utilizes financial information subject to Its internal controls to monitor 

for organizational efficiency, resource allocation, profitability and fraud prevention.

FCTDI Monitors Results with Timely Financial Reporting. FCTDI monitors financial results monthly versus budget and adjusts project 

spending as indicated based upon the scientific justification for the work, the funding that is available, and the economic rationale as 

determined by cost/benefit analysis.  

FCTDI Maintains Compliance with National Institutes of Health Grant Policy Statement.  As an NIH grant recipient, FCTDI continually 

monitors changes to the NIH Grant policy Statement and incorporates those changes into its policies and internal controls.  FCTDI actively 

monitors and prevents undue conflicts of interest. FCTDI also maintains a federally negotiated indirect cost rate with Indirect Cost Branch of 

the Division of Financial Advisory Services (DFAS).
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Three NCEs Advanced to the Clinic

Troriluzole.  FCTDI has worked with Biohaven Pharmaceuticals since 2015 to advance prodrugs of riluzole including 

third-generation prodrug troriluzole which is actively transported by virtue of having a tripeptide moiety. Troriluzole was 

acquired by Biohaven Pharmaceuticals and is under clinical evaluation for the treatment of spinocerebellar ataxia and 

obsessive compulsive disorders and related conditions. It is described in US 10,485,791 (Nov. 26, 2019), US 

10,639,298 (May 5, 2020),US 10,905,681 (Feb. 2, 2021) and US 11,052,070 (Jul. 6, 2021) with FCTDI staff listed as 

inventors. Troriluzole is currently under regulatory review at both the FDA and EMA for the treatment of spinocerebellar 

ataxias.  Troriluzole

VK-2019.  FCTDI has performed collaborative research with The Wistar Institute since 2010 to advance small 

inhibitors of Epstein Barr Nuclear Antigen EBNA1 for the treatment of cancer. This work was supported by two rounds of 

funding from the Wellcome Trust for a total amount of >$11M. Lead VK-2019 is in human clinical trials for the treatment of 

nasopharyngeal carcinoma at Stanford University and is included in US 10,442,763 (Oct. 15,2019) and US 10,981, 867 

(Apr. 20, 2021), both entitled “EBNA1 inhibitors and methods using same,” listing FCTDI and Wistar staff as inventors. 20 

Jan 2025 Press Release

OLX-07010.  As part of a collaborative research project, FCTDI has worked with Oligomerix, Inc. since early 2015 to 

discover new small molecules that inhibit aggregation of the protein tau for the treatment of Alzheimer’s disease and 

related disorders. From this work OLX-07010 was selected and advanced through preclinical development to First-in-

Human clinical dosing on Feb.2, 2023. OLX-07010 is included in US 12,306,075 (Apr. 19, 2022) “Benzofuran, 

benzothiophene, and indole analogs that inhibit the formation of tau oligomers and their method of use” that lists FCTDI 

and Oligomerix staff as inventors. OLX-07010

16

https://www.biohaven.com/pipeline/glutamate/
Messick-Press-Release-Jan-2025.pdf
Messick-Press-Release-Jan-2025.pdf
https://oligomerix.com/pipeline/
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