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Overview

I am a fifth-year PhD candidate in Mathematics at Duke University, where I develop mechanistic models to un-
derstand complex biological systems and guide decisions in human health. My research integrates quantitative
methods with physiological insight, and I am motivated to translate this expertise to pharmacometrics, supporting
model-informed drug development from early clinical phases through regulatory submission.

Education

Duke University Defense March 6, 2026
PhD in Mathematics, Advisor: Professor Michael C. Reed
Thesis: Mathematical Models of Metabolic Sex Differences and Ozidative Stress in Health and Disease

University of Nebraska-Lincoln May 2021
BS in Mathematics and Biochemistry with Highest Distinction
Thesis: A Mathematical Model of Pancreatic Cancer Growth and Response to Treatment
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Professional and Research Experience

PhD Researcher, Duke University August 2021 - Present

e Created mechanistic models of hepatic oxidative stress management to study sex differences and the differential
effects of estradiol supplementation in pre- and post-menopausal women on key metabolites.

e Uncovered glutathione-mediated mechanisms of sex differences in acetaminophen toxicity.

e Investigated the interaction of serotonin and dopamine in Parkinson’s Disease, revealing serotonin as a biomarker.

Mathematical Modeling Consultant, Zyphore Therapeutics August 2025 - Present

e Designed and calibrated mechanistic models of metabolic processes to support drug discovery strategy.
e Delivered modeling insights in regular reports to align computational and experimental objectives.

FDA QSP Research Fellow November 2024 - Present

e Refined an established QSP model of the Alternative Complement Pathway in Paroxysomal Nocturnal Hemoglobin-
uria (PNH) to capture therapy effects on disease biology.

e Validated model predictions against Phase 3 complement inhibitor trials, ensuring accurate prediction of
PK/PD endpoints, biomarkers and supporting mechanistic interpretation of therapy effects.

e Conducted exposure-response analyses of therapies for inflammatory bowel disease to support pediatric efficacy
extrapolation.

Simulations Plus QSP Modeling Intern Summer 2024

e Integrated the downstream effects of Nivolumab on the adaptive immune system and its impact on liver toxicity
within BIOLOGXsym, a QST software designed for large molecule liver safety.

e Generated and analyzed virtual patient populations to evaluate how T cell variability influences different
mechanisms of Nivolumab-related liver toxicity.

e Parameterized drug-induced liver toxicity mechanisms using LAMPs organ-on-a-chip experimental data to
support translational safety modeling.

Johnson & Johnson Clinical Pharmacology and Pharmacometrics Intern Summer 2023

e Incorporated novel mechanisms of immunological synapse formation into a mechanistic model of T cell redi-
rectors for lymphoma treatment.
e Implemented and tested co-stimulation hypotheses to evaluate potential combination strategies.

Awards

FDA ORISE Fellowship November 2024 - Present
Best Collaborative Project at ISoP QSP SIG Student Symposium Summer 2025
Top 5 Data Science Project in Erdés Data Science Bootcamp Fall 2024
Project: Thrive or Survive: Predicting the Health of Trees following Forest Fires
AWM Poster Award at STAM Annual Meeting (Honorable Mention) Summer 2024 (Summer 2025)
STAM Student Chapter Certificate of Recognition 2024
NSF RTG Research Assistantship Duke Applied Math RTG ($42,000) Spring 2023, 2024, 2025
Presentations

Sex Differences in Glutathione and Oxidative Stress


https://www.erdosinstitute.org/certificates/fall-2024/data-science-boot-camp/allison-cruikshank

Joint Mathematics Meeting - Invited Talk and Poster Spring 2026
University of Florida Biomathematics Seminar - Invited Talk Fall 2025
ACoP Trainee Communication Challenge - 5 Minute Flash Talk Fall 2025
ACoP - Contributed Poster Fall 2025
STAM Annual Meeting - Contributed Poster and Invited Talk Summer 2025
ISoP QSP Special Interest Group Student Symposium - Contributed Talk Summer 2025
SIAM Dynamical Systems - Invited Talk Summer 2025
ICERM Workshop on Uncertainty Quantification - Contributed Poster Summer 2025
University of Pittsburgh AWM Student Seminar Series - Invited Talk Spring 2025
Virginia Commonwealth University BioMath Seminar - Invited Talk Spring 2025
Duke Mathematical Biology Seminar - Invited Talk Spring 2025
Oregon State Math Bio Seminar - Invited Talk Spring 2025
Joint Mathematics Meeting - Invited Talk Spring 2025
AMS Fall Sectional Central Meeting - Invited Talk Fall 2024
AWM Workshop at STAM Annual Meeting - Contributed Poster Summer 2024
SIAM Life Sciences Meeting - Invited Talk Summer 2024
Triangle Area Graduate Mathematics Conference - Contributed Talk Spring 2024
Triangle Area Computational and Applied Math Research Symposium - Contributed Poster Fall 2023
Association for Women in Mathematics Research Symposium - Contributed Poster Fall 2023
Co-modulation of Neurotransmitters in the Brain
Society of Mathematical Biology Annual Meeting - Contributed Talk Summer 2023
Dynamical Systems in the Life Sciences - Invited Talk Summer 2023
Internship Presentations
ISoP QSP Special Interest Group Student Symposium - Contributed Talk Summer 2025
Nivolumab-mediated Liver Toxicity
Johnson & Johnson Internship Symposium - Contributed Poster Summer 2023
Mechanisms of Co-stimulation for T Cell Redirectors
Outreach and Service
Association for Women in Mathematics (AWM) Policy and Advocacy, Committee Member 2026 - Present
Society for Industrial and Applied Mathematics (STAM), Chapter Officer 2021 - Present
ASCPT Women in Science Identity Group, Founding Member 2024 - Present
Triangle Contest in Mathematical Modeling (TriCoMM), Co-organizer 2022 - Present
Triangle Area Graduate Mathematics Conference (TAGMaC), Co-organizer 2021-2025
Association for Women in Mathematics (AWM), Chapter Officer 2021-2025
Semester REU, Graduate Student Support Spring 2024
Teaching
Laboratory Calculus I, Instructor of Record, Duke University Fall 2024
Laboratory Calculus I, Instructor of Record, Duke University Fall 2022
Laboratory Calculus I, Teaching Assistant, Duke University Fall 2021




Professional Memberships

International Society of Pharmacometrics (ISoP)

American Society for Clinical Pharmacology & Therapeutics (ASCPT)
Society of Mathematical Biology (SMB)

Society of Industrial and Applied Mathematics (STAM)

Relevant Skills

Programming Languages: Matlab, Python, R, SAS
Data Science: Regression, Classification, Ensemble Learning, Inference, neural networks



