Ian Alexander Coates

	Department of Chemical Engineering
	Phone: (607) 342-4366

	Clark Center E150, Stanford University
	Email: iac19@stanford.edu

	Stanford, California 94305
	LinkedIn: ian-coates



RESEARCH INTERESTS_____________________________________________________________________________________
Chemical engineer advancing photopolymerization chemistry, fluid mechanics, and materials science to enable fabrication strategies once thought impossible. Pioneered injection Continuous Liquid Interface Production (iCLIP), using active resin chemistry and fluid–optical coupling to achieve order-of-magnitude gains in 3D printing speed and resolution, and translated chemical control of reactive interfaces into free-form microfluidic microneedle systems for intradermal delivery of small molecules, biologics, and mRNA. Current research applies water-soluble biocompatible sacrificial resins and projection-based fabrication workflows to design and print high-resolution, perfusable microvascular architectures for integration into 3D tissue patches.

EDUCATION________________________________________________________________________________________________
STANFORD UNIVERSITY                                                                                           	   September 2021– Expected 2026 
Doctor of Philosophy in Chemical Engineering 
Dissertation: High-Resolution Stereolithography for Functional Negative-Space Applications
Research Advisor: Joseph M. DeSimone

BUCKNELL UNIVERSITY                                                                                          	    	  August 2017 – May 2021
Bachelor of Science in Chemical Engineering with Honors 
Thesis: Impact of Block-Selective Homopolymers on the Diffusion of Payloads Through Polymeric Organogels
Research Advisor: Kenneth P. Mineart

SELECTED PUBLICATIONS__________________________________________________________________________________
1. Ian A. Coates, Carl A. Kohnke, Yee Lin Tan, Annie Nguyen, Daniel I. Alnasir, Elbert E. Heng, Austin Kwan, Maria T. Dulay, Bruce Schaar, John W. MacArthur, Eric S.G. Shaqfeh, and Joseph M. DeSimone. “Photopatterned Sacrificial Vascular Architectures for Large Tissue-Scale Oxygenation.” Submitted.
2. Ian A. Coates, Madison M. Driskill, Netra U. Rajesh, Gabriel Lipkowitz, Dan Ilyin, Yue Xu, Maria T. Dulay, Gunilla B. Jacobson, John R. Tumbleston, Jillian L. Perry, Shaomin Tian, and Joseph M. DeSimone. “Free-form microfluidic micro-array patches.” Advanced Functional Materials (2025). 
3. Madison M. Driskill, Ian A. Coates, Paul J. Hurst, Netra U. Rajesh, Maria T. Dulay, Robert M. Waymouth, Wataru Akahata, Kenta Matsuda, Jonathan F. Smith, Gunilla B. Jacobson, Jillian L. Perry, Shaomin Tian, and Joseph M. DeSimone. "Lyophilized SARS-CoV-2 self-amplifying RNA vaccines for microneedle array patch delivery." Journal of Controlled Release, Volume 384 (2025).
4. Netra U. Rajesh, Jihyun (Luna) Hwang, Yue Xu, Max A. Saccone, Andy H. Hung, Rosa A.S. Hernandez, Ian A. Coates, Madison M. Driskill, Maria T. Dulay, Gunilla B. Jacobson, and Shaomin Tian. “3D-Printed Latticed Microneedle Array Patches for Tunable and Versatile Intradermal Delivery.” Advanced Materials (2024).
5. Ian A. Coates, William Pan, Max A. Saccone, Gabriel Lipkowitz, Dan Ilyin, Maria T. Dulay, Curtis W. Frank, Eric S. G. Shaqfeh, and Joseph M. DeSimone. “High-resolution stereolithography: Negative spaces enabled by control of fluid mechanics.” PNAS 121 (2024). 
6. Gabriel Lipkowitz, Max A. Saccone, Matthew A. Panzer, Ian A. Coates, Kaiwen Hsiao, Daniel Ilyin, Jason M. Kronenfeld, John R. Tumbleston, Eric S. G. Shaqfeh, and Joseph M. DeSimone. “Growing three-dimensional objects with light.” Proceedings of the National Academy of Sciences (PNAS) (2024).
7. Gabriel Lipkowitz, Navneeth Krishna, Ian A. Coates, Eric Shaqfeh, and Joseph DeSimone. “Computational design for injection continuous liquid interface production.” Advanced Manufacturing (2024).
8. Gabriel Lipkowitz, Ian A. Coates, Navneeth Krishna, Eric SG Shaqfeh, and Joseph M. DeSimone. “Methods for modeling and real-time visualization of CLIP and iCLIP-based 3D printing.” Giant, Volume 17 (2024).
9. Eric Shaqfeh, Gabriel Lipkowitz, Navneeth Krishna, Ian A. Coates, and Joseph DeSimone. “Bioinspired fluidic design for additive manufacturing.” Research Square (2024).
10. Netra Unni Rajesh, Ian A. Coates, Madison Driskill, Maria Dulay, Kaiwen Hsiao, Dan Ilyin, Gunilla Jacobson, Jean Kwak, Micah Lawrence, Jillian Perry, Cooper Shea, Shaomin Tian, and Joseph DeSimone. “3D-printed Micro-Array Patches (MAPs) for Transdermal Applications.” JACS Au 2 (2022).
11. Gabriel Lipkowitz, Tim Samuelsen, Kaiwen Hsiao, Brian Lee, Maria T. Dulay, Ian A. Coates, Harrison Lin, William Pan, Geoffrey Toth, Lee Tate, Eric S. G. Shaqfeh, and Joseph M. DeSimone. “Injection continuous liquid interface production of 3D objects.” Science Advances 8 (2022). 
12. Kenneth P. Mineart, William W. Walker, Joaquin Mogollon-Santiana, Ian A. Coates, Cameron Hong, and Byeongdu Lee. “Nanocarrier-loaded block copolymer dual domain organogels.” Polymer, Volume 214 (2021).

SELECTED U.S. PATENTS AND APPLICATIONS________________________________________________________________
1. Joseph M. DeSimone, Ian A. Coates, Madison M. Driskill, Netra U. Rajesh, Hsiang-Hua Hung, Jillian Perry, Gunilla B. Jacobson, Curtis W. Frank, Maria T. Dulay, Yue Xu, Stephanie M. Boczek, Emily Qian, and Shaomin Tian. “Polymeric structures having polymeric microneedles and methods for making and using same.” U.S. Patent 63,462,685.
2. Joseph M. DeSimone, Ian A. Coates, and Gabriel Lipkowitz. “3D fabrication of high-resolution negative spaces.” U.S. Patent 63,416,789.

SELECTED PRESENTATIONS________________________________________________________________________________
1. Ian A. Coates and Joseph M. DeSimone. “High Resolution 3D Printing for Translational Biomedical Devices.” Stanford C-ShaRP Symposium (2025).
2. Ian A. Coates, William Pan, Max A. Saccone, Gabriel Lipkowitz, Dan Ilyin, Maria T. Dulay, Curtis W. Frank, Eric S. G. Shaqfeh, and Joseph M. DeSimone. “High-resolution stereolithography: Negative spaces enabled by control of fluid mechanics.” 2024 AIChE Annual Meeting (2024).
3. Ian A. Coates and Joseph M. DeSimone. “High Resolution 3D Printing for Translational Biomedical Devices.” Stanford System X Microfabrication Symposium (2024).
4. Gabriel Lipkowitz, Ian A. Coates, Navneeth Krishna, Eric Shaqfeh, and Joseph M. DeSimone. “Paraflow: Generative Design for Faster Additive Fabrication with Fewer Supports.” 2023 AIChE Annual Meeting (2023).
5. Ian A. Coates, Cameron Hong, and Kenneth Mineart. “Determination of Reverse Micelle Diffusion Coefficients in Polymeric Organogels.” 2019 AIChE Annual Meeting (2019).

SELECTED HONORS AND AWARDS________________________________________________________________________
2025 Achievement Rewards for College Scientists Foundation Scholar 
2024 Innovation of the Year Nominee, 3D Printing Industry Awards (iCLIP)
2021 Bucknell University Prize for Outstanding Achievement in Chemical Engineering
2021 California Institute of Technology, Summer Undergraduate Research Fellowship
2020 Stanford University, Clean Tech Energy Challenge Honorable Mention (9/78)
2019 Cornell University, Center for Materials Research Fellowship 
2019 Election into the Tau Beta Pi Engineering Honor Society
2018 Election into the Alpha Lambda Delta Honor Society
2017-2021 Dean’s List Awarded All Semesters at Bucknell University

SELECTED PROFESSIONAL EXPERIENCE___________________________________________________________________
INTERMIX PERFORMANCE MATERIALS INTERN	May 2020 – May 2021 
Intermix Performance Materials, Ithaca, New York
· Assisted in the launch of Intermix, a cost-competitive manufacturing technique for recycled polymer resins
· Investigated the industrial scale-up procedure of Intermix’s multi-block copolymer

DEVELOP ION-SELECTIVE ELECTRODE	  May 2020 –  August 2020 
iFyber, Ithaca, New York
· Synthesized an ion-selective molecule capable of converting activity of specific ions into a voltage potential

LEADERSHIP AND SERVICE_________________________________________________________________________________
ADDITIVE MANUFACTURING PROTOTYPING FACILITY (AMPF) MANAGER	  2024 – Present 
Stanford University, AMPF
· Lead additive manufacturing prototyping efforts at Stanford’s AMPF, collaborating with internal and external clients to translate concepts into functional designs through iterative design, prototyping, and production

INSTRON SUPER USER	2023 – Present 
Stanford University, Stanford Soft Matter Facility
· Manage Instron mechanical testing systems at the Stanford Soft Matter Facility, supporting researchers through experiment design, testing execution, and data interpretation while maintaining instrument calibration and reliability

GRADUATE TEACHING ASSISTANT	2023, 2025 
Stanford University, Department of Chemical Engineering, Instructor: Professor Zhenan Bao
· Teaching assistant for the graduate Polymer Science elective: led recitation sections, designed homework and wrote quizzes
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