Stanford

Maria Theresa Dulay

Senior Research Scientist, Basic Life, Rad/Precision Health and Integrated
Diagnostics

Publications

PUBLICATIONS

Preformulated, Shelf-Stable, Dendritic Cell-Targeting Nanogel mRNA Vaccine Delivery Platform. Bioconjugate chemistry
Laturski, A. E., Duran, V., Schaar, B. T., Dulay, M. T., Einay, S., DeSimone, J. M.
2026

A 3D-Printed Scaffolded Hydrogel Microneedle Array Biosensor for Real-Time, Continuous Monitoring. Advanced materials (Deerfield Beach,
Fla.)

Kwak, J. W., Trinh, T., White, A. D., Chen, Y., Eckman, N., Jain, |, Xu, Y., Nguyen, N., Gopalan, D., Kim, Y. E., Unni Kamat, N., Tumbleston, J. R,,
Park, et al

2026: e73325

Tunable Applicator for Microneedle-Based Medical Devices ADVANCED MATERIALS TECHNOLOGIES
llyn, D., Hwang, J., Coates, I. A., Dobson, J., Hung, A. H., Kamat, N. U., Tumbleston, J. R., Dulay, M. T., Jacobson, G. B., DeSimone, J. M.
2026

Engineering Ultra-Soft Porous Hydrogel Scaffolds via High-Resolution 3D Printing to Enhance Cell-Based Therapy for
Glioblastoma ADVANCED MATERIALS TECHNOLOGIES

Garcia-Avila, J., Zhang, Y., Carlberg, L. E., Stockwell, C., Hwang, J., Dulay, M. T, Hingtgen, S. D., Perry, J. L., DeSimone, J. M.
2026

Free-Form Microfluidic Microneedle Array Patches ADVANCED FUNCTIONAL MATERIALS

Coates, I. A, Driskill, M. M., Rajesh, N. U., Lipkowitz, G., llyn, D., Xu, Y., Dulay, M. T., Jacobson, G. B., Tumbleston, J. R., Perry, J. L., Tian, S.,
DeSimone, J. M.

2025

Lyophilized SARS-CoV-2 self-amplifying RNA vaccines for microneedle Array patch delivery. Journal of controlled release : official journal of
the Controlled Release Society

Driskill, M. M., Coates, I. A., Hurst, P. J., Rajesh, N. U., Dulay, M. T., Waymouth, R. M., Akahata, W., Matsuda, K., Smith, J. F., Jacobson, G. B.,
Perry, J. L., Tian, S., DeSimone, et al

2025: 113944

Transfection via RNA-Based Nanoparticles: Comparing Encapsulation vs Adsorption Approaches of RNA Incorporation. Bioconjugate
chemistry

Laturski, A. E., Dulay, M. T., Perry, J. L., DeSimone, J. M.
2025

High-resolution stereolithography: Negative spaces enabled by control of fluid mechanics. Proceedings of the National Academy of Sciences
of the United States of America

Coates, I. A., Pan, W., Saccone, M. A,, Lipkowitz, G., llyin, D., Driskill, M. M., Dulay, M. T., Frank, C. W., Shaqgfeh, E. S., DeSimone, J. M.
2024; 121 (37): €2405382121

3D-Printed Latticed Microneedle Array Patches for Tunable and Versatile Intradermal Delivery. Advanced materials (Deerfield Beach, Fla.)
Rajesh, N. U., Luna Hwang, J., Xu, Y., Saccone, M. A,, Hung, A. H., Hernandez, R. A., Coates, |. A., Driskill, M. M., Dulay, M. T., Jacobson, G. B.,
Tian, S., Perry, J. L., DeSimone, et al

2024: e2404606
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Roll-to-roll, high-resolution 3D printing of shape-specific particles. Nature
Kronenfeld, J. M., Rother, L., Saccone, M. A., Dulay, M. T., DeSimone, J. M.
2024; 627 (8003): 306-312

3D-Printed Microarray Patches for Transdermal Applications. JACS Au

Rajesh, N. U., Coates, |., Driskill, M. M., Dulay, M. T., Hsiao, K., llyin, D., Jacobson, G. B., Kwak, J. W., Lawrence, M., Perry, J., Shea, C. O, Tian, S.,
DeSimone, et al

2022; 2 (11): 2426-2445

Single-digit-micrometer-resolution continuous liquid interface production. Science advances
Hsiao, K., Lee, B. J., Samuelsen, T., Lipkowitz, G., Kronenfeld, J. M., llyn, D., Shih, A., Dulay, M. T., Tate, L., Shagfeh, E. S., DeSimone, J. M.
2022; 8 (46): eabq2846

3D-Printed Microarray Patches for Transdermal Applications JACS AU

Rajesh, N. U., Coates, I., Driskill, M. M., Dulay, M. T., Hsiao, K., llyin, D., Jacobson, G. B., Kwak, J., Lawrence, M., Perry, J., Shea, C. O., Tian, S,
DeSimone, et al

2022

Injection continuous liquid interface production of 3D objects. Science advances
Lipkowitz, G., Samuelsen, T., Hsiao, K., Lee, B., Dulay, M. T., Coates, |, Lin, H., Pan, W., Toth, G., Tate, L., Shaqgfeh, E. S., DeSimone, J. M.
2022; 8 (39): eabq3917

An Outreach/Learning Activity for STEAM Education via the Design and 3D Printing of an Accessible Periodic Table JOURNAL OF
CHEMICAL EDUCATION

Zhang, T., Cummings, M., Dulay, M. T.
2022

Optimizing Coaxial Sonic Spray Geometry for Generating Water Microdroplets. Analytical chemistry
Dulay, M. T., Chamberlayne, C. F., Zare, R. N.
2022

Effect of relative humidity on hydrogen peroxide production in water droplets. QRB discovery
Dulay, M. T., Huerta-Aguilar, C. A., Chamberlayne, C. F., Zare, R. N., Davidse, A., Vukovic, S.
2021;2: e8

Spraying Small Water Droplets Acts as a Bacteriocide. QRB discovery
Dulay, M. T., Lee, J. K., Mody, A. C., Narasimhan, R., Monack, D. M., Zare, R. N.
2020; 1: e3

Detecting bacteria using an artificial antibody
Dulay, M., Mody, A., Zare, R., Da-Silva-Granja, C.
AMER CHEMICAL SOC.2019

Selective and sensitive detection of pathogens with pathogen-imprinted polymers
Dulay, M.
AMER CHEMICAL SOC.2018

Taking back my power: My story of sexual harassment
Dulay, M.
AMER CHEMICAL SOC.2018

Polymer-spray mass spectrometry for rapid analysis of drugs in biofluids
Dulay, M.
AMER CHEMICAL SOC.2018

Pathogen-Imprinted Organosiloxane Polymers as Selective Biosensors for the Detection of Targeted E. coli. C
Dulay, M. T., Zaman, N. n., Jaramillo, D. n., Mody, A. C., Zare, R. N.
2018; 4 (2): 29

Polymer-spray mass spectrometric detection and quantitation of hydrophilic compounds and some narcotics. Rapid communications in
mass spectrometry : RCM
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Dulay, M. T., Zare, R. N.
2017; 31 (19): 1651-58

Monitoring Enzymatic Reactions in Real Time Using Venturi Easy Ambient Sonic-Spray lonization Mass Spectrometry ANALYTICAL
CHEMISTRY

Jansson, E. T., Dulay, M. T., Zare, R. N.
2016; 88 (12): 6195-6198

Protein Analysis by Ambient lonization Mass Spectrometry Using Trypsin-Immobilized Organosiloxane Polymer Surfaces ANALYTICAL
CHEMISTRY

Dulay, M. T., Eberlin, L. S., Zare, R. N.
2015; 87 (24): 12324-12330

Droplet Spray lonization from a Glass Microscope Slide: Real-Time Monitoring of Ethylene Polymerization ANALYTICAL CHEMISTRY
Jiang, J., Zhang, H., Li, M., Dulay, M. T., Ingram, A. J., Li, N., You, H., Zare, R. N.
2015; 87 (16): 8057-8062

Droplet spray ionization from a glass microscope slide: real-time monitoring of ethylene polymerization. Analytical chemistry
Jiang, J., Zhang, H., Li, M., Dulay, M. T., Ingram, A. J., Li, N., You, H., Zare, R. N.
2015; 87 (16): 8057-62

Visible light-induced photopolymerization of an in situ macroporous sol-gel monolith JOURNAL OF SEPARATION SCIENCE
Dulay, M. T., Choi, H. N., Zare, R. N.
2007; 30 (17): 2979-2985

On-line biological sample cleanup for electrospray mass spectrometry using sol-gel columns JOURNAL OF CHROMATOGRAPHY B-
ANALYTICAL TECHNOLOGIES IN THE BIOMEDICAL AND LIFE SCIENCES

Johannesson, N., Pearce, E., Dulay, M., Zare, R. N., Bergquist, J., Markides, K. E.
2006; 842 (1): 70-74

Enhanced proteolytic activity of covalently bound enzymes in photopolymerized sol gel. Analytical chemistry
Dulay, M. T., Baca, Q. J., Zare, R. N.
2005; 77 (14): 4604-4610

Enhanced proteolytic activity enzymes in photopolymerized of covalently bound sol gel ANALYTICAL CHEMISTRY
Dulay, M. T., Baca, Q. J., Zare, R. N.
2005; 77 (14): 4604-4610

Capillary electrophoretic and micellar electrokinetic separations of asymmetric dimethyl-L-arginine and structurally related amino acids:
Quantitation in human plasma JOURNAL OF SEPARATION SCIENCE

Trapp, G., Sydow, K., Dulay, M. T., Chou, T., Cooke, J. P., Zare, R. N.
2004; 27 (17-18): 1483-1490

Integration of on-line protein digestion, peptide separation, and protein identification using pepsin-coated photopolymerized sol-gel
columns and capillary electrophoresis/mass spectrometry ANALYTICAL CHEMISTRY

Kato, M., Sakai-Kato, K., Jin, H. M., Kubota, K., Miyano, H., Toyo'oka, T., Dulay, M. T., Zare, R. N.
2004; 76 (7): 1896-1902

Determination of glutamine and serine in rat cerebrospinal fluid using capillary electrochromatography with a modified photopolymerized
sol-gel monolithic column JOURNAL OF CHROMATOGRAPHY A

Kato, M., Jin, H. M., Sakai-Kato, K., Toyo'oka, T., Dulay, M. T., Zare, R. N.
2003; 1004 (1-2): 209-215

Toward sol-gel electrochromatographic separations on a chip JOURNAL OF SEPARATION SCIENCE
Morishima, K., Bennett, B. D., Dulay, M. T., Quirino, J. P., Zare, R. N.
2002; 25 (15-17): 1226-1230

Capillary electrophoresis separation and native laser-induced fluorescence detection of metallotexaphrins JOURNAL OF SEPARATION
SCIENCE

Quirino, J. P., Dulay, M. T, Fu, L., Mody, T. D., Zare, R. N.
2002; 25 (13): 819-824
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Effect of preparatory conditions on the performance of photopolymerized sol-gel monoliths for capillary
electrochromatography International Symposium on High Performance Liquid Phase Separations and Related Techniques (HPLC Kyoto)

Kato, M., Sakai-Kato, K., Toyo'oka, T., Dulay, M. T., Quirino, J. P., Bennett, B. D., Zare, R. N.
ELSEVIER SCIENCE BV.2002: 45-51

Genetic screening using the colour change of a PNA-DNA hybrid-binding cyanine dye NUCLEIC ACIDS RESEARCH
Wilhelmsson, L. M., Norden, B., Mukherjee, K., Dulay, M. T., Zare, R. N.
2002; 30 (2)

Bonded-phase photopolymerized sol-gel monoliths for reversed phase capillary electrochromatography JOURNAL OF SEPARATION
SCIENCE

Dulay, M. T., Quirino, J. P., Bennett, B. D., Zare, R. N.
2002; 25 (1-2): 3-9

Strategy for on-line preconcentration in chromatographic separations ANALYTICAL CHEMISTRY
Quirino, J. P., Dulay, M. T., Bennett, B. D., Zare, R. N.
2001; 73 (22): 5539-5543

On-line preconcentration in capillary electrochromatography using a porous monolith together with solvent gradient and sample
stacking ANALYTICAL CHEMISTRY

Quirino, J. P., Dulay, M. T., Zare, R. N.
2001; 73 (22): 5557-5563

Photopolymerized sol-gel monoliths for capillary electrochromatography ANALYTICAL CHEMISTRY
Dulay, M. T., Quirino, J. P., Bennett, B. D., Kato, M., Zare, R. N.
2001; 73 (16): 3921-3926

Photopolymerized sol-gel frits for packed columns in capillary electrochromatography 74th International Symposium on Microscale
Separations and Analysis

Kato, M., Dulay, M. T., Bennett, B. D., Quirino, J. P., Zare, R. N.
ELSEVIER SCIENCE BV.2001: 187-95

Enantiomeric separation of amino acids and nonprotein amino acids using a particle-loaded monolithic column ELECTROPHORESIS
Kato, M., Dulay, M. T., Bennett, B., Chen, J. R, Zare, R. N.
2000; 21 (15): 3145-3151

Softening of fused-silica capillaries during particle packing ELECTROPHORESIS
Chen, J. R., Dulay, M. T., Zare, R. N.
2000; 21 (7): 1430-1431

Macroporous photopolymer frits for capillary electrochromatography ANALYTICAL CHEMISTRY
Chen, J. R., Dulay, M. T., Zare, R. N., Svec, F., Peters, E.
2000; 72 (6): 1224-1227

Preparation and characterization of monolithic porous capillary columns loaded with chromatographic particles ANALYTICAL CHEMISTRY
Dulay, M. T., Kulkarni, R. P., Zare, R. N.
1998; 70 (23): 5103-5107

Evidence for the extraterrestrial origin of polycyclic aromatic hydrocarbons in the Martian meteorite ALH84001 General Discussion on
Chemistry and Physics of Molecules and Grains in Space

Clemett, S. J., Dulay, M. T., Gillette, J. S., Chillier, X. D., Mahajan, T. B., Zare, R. N.
ROYAL SOC CHEMISTRY.1998: 417-436

The template synthesis and X-ray characterization of pyrrole-derived hexadentate uranyl(Vl) Schiff-base macrocyclic
complexes INORGANICA CHIMICA ACTA

Sessler, J. L., Mody, T. D., Dulay, M. T., ESPINOZA, R., Lynch, V.
1996; 246 (1-2): 23-30

Automated capillary electrochromatography: Reliability and reproducibility studies JOURNAL OF CHROMATOGRAPHY A
Dulay, M. T, Yan, C., Rakestraw, D. J., Zare, R. N.
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1996; 725 (2): 361-366
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