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Professional Positions
University of Massachusetts Amherst
2011-present	Professor of Polymer Science & Engineering
2016-present	Adjunct Faculty Member, UMass Medical School, Molecular, Cell, and Cancer Biology, Worcester, MA
2009-2017	Director, NSF-sponsored Materials Research Science & Engineering Center (MRSEC) 
2007-2011 	Associate Professor of Polymer Science & Engineering
2001-2007	Assistant Professor of Polymer Science & Engineering 
Education
1997-2000	Postdoctoral Associate, Department of Chemistry, University of California Berkeley 
		Advisor:  Professor Jean M. J. Fréchet 	
1997	Ph.D., Department of Chemistry, The University of Chicago, Chicago, IL
		Thesis title:  The Synthesis and Properties of para-[n]Cubyls
		Thesis advisor:  Professor Philip E. Eaton
1992	B.S., Chemistry, Juniata College, Huntingdon, PA
			Thesis title:  A Novel Route to Bicyclic Diketones
		Thesis advisor:  Professor I. David Reingold
Professional Honors and Distinctions
2026     Distinguished as Provost Professor in recognition of exceptional achievement in research and teaching
2026     Recipient of the Chancellor’s Medal, the highest recognition bestowed upon faculty at UMass Amherst
2024     Samuel F. Conti Faculty Fellow for Outstanding Research at UMass Amherst
2016	College of Natural Sciences Outstanding Research Award, University of Massachusetts
2016	Elected to the 2016 class of POLY Fellows of the American Chemical Society
2015	Carl S. Marvel Creative Polymer Chemistry Award, American Chemical Society
2014	Selected as a member of the 2014 class of Fellows of the American Chemical Society
2013	Selected to the National Academy of Inventors (NAI)
2013	Landmark Award, Commercial Ventures in Intellectual Property, UMass Amherst (10th awarded patent)
2013	Elected to the 2013 class of PMSE Fellows of the American Chemical Society
2011	Chair, Macromolecular Materials Gordon Research Conference, Ventura, CA
2011	Chair, Polymeric Materials Science & Engineering (PMSE) Division of the ACS
2010	Keynote Speaker, Bayer Material Science Technical Innovation Symposium, Pittsburgh, PA
2010	Milestone Award, Commercial Ventures in Intellectual Property, University of Massachusetts (5th awarded patent) 
2009	Featured Speaker, Hybrid Materials 2009, Tours, France
2006	Arthur K. Doolittle Award, PMSE Division of the American Chemical Society 
2005	Juniata College Young Alumni Achievement Award
2004	Technology Development Award, President's Office, University of Massachusetts 
2003	National Science Foundation CAREER Award
2003	Selected for NSF travel award to the CERC-3 Conference in Gotenborg, Sweden
2003	Selected as a U.S. representative to the U.S.-German Polymer Symposium, Bayreuth, Germany
2002	Center for UMass-Industry Research on Polymers (CUMIRP):  Exploratory Research Award
2001	OMNOVA Solutions, Inc. Signature Young Faculty Award
Teaching and Educational Highlights
- 25 years of undergraduate and graduate teaching with focus at the intersection of organic, polymer, and materials chemistry, and special topics instruction in areas of nanotechnology, polymer therapeutics, and the translation of named organic reactions to polymer chemistry. 
- Created the REU program ASCENDS (Advancing Science & Engineering with Dedicated Scholars) with industrial funding   
  for outstanding undergraduate students for summer research in polymer science   2021-2026
- Oversaw K-12 education and outreach as UMass MRSEC Director and by participation in UMass Summer Programs.
Advisory (Current)
Graduate Students
Carla Steppan, Grace Leone, Isha Farook, Kyoungwon Lee, Dupyo Jeon, Imani Page, Elizabeth Speck, Matthew Mellor, Hayden Marquard, Clara Middleton, and Tapiwa Gono Phiri
Undergraduate Researchers: Sydney Tor, Jhoselin Albuja Palacios	
Emrick Research Group Alumni   https://www.pse.umass.edu/faculty/researchgroup/emrick/people-
Selected Examples of cooperative Research Leadership
2013-present	Advisory Board, BASF-North American Center for Research on Advanced Materials (NORA)
2009-2017	Director, NSF-supported Materials Research Science and Engineering Center on Polymers (MRSEC), University of Massachusetts
2009-2015	Co-Coordinator, Energy Research Group I, “Polymer-based Architecture: Design & Synthesis” DOE-supported Polymer–based Materials for Harvesting Solar Energy (PHaSE)
2008-2017	Co-Coordinator, MRSEC Interdisciplinary Research Group I, “Directed Polymer-based Assemblies”
2006-2024	Lead Coordinator, FAA-supported initiative, Ultra-low Flammability Polymer Materials for Aircraft
Selected Examples of Professional Service
2021-present	Founder and Director of Advancing Science & Engineering with Diverse Scholars (ASCENDS) program
2019-2024	Faculty lead of the PS&E Climate Action Committee (CAC)
2017-present	PSE Representative to the UMass EH&S Chemical Safety Committee
2009-present	Chair of Steering Committee for the Center for UMass-Industry Research on Polymers (CUMIRP)
2022-present	Editor, Polymer (the Elsevier Journal)
2016-present	Editorial Advisory Board member of ACS Biomacromolecules
2011	Chair, Macromolecular Materials Gordon Research Conference
2011	Chair, PMSE Division of the American Chemical Society
current and Recent Research Funding	(Overall >$44 M total since 2001)
  2025-2026       Cost Reduction of Lithium Ion Battery Manufacturing with Drop-in, Non-Toxic, Biosolvents and PFAS-free 
            Binders, New York Energy Storage and Propriety, Inc. $33,000.
  2025-2026        Characterization of Adhesion Layers, CIDRA, Inc.  $15,000.  
  2024-2026       Metathesis Chemistry to Drive the Preparation of Functional, Degradable, Disulfide-Rich Polyolefins, 
		ACS-Petroleum Research Fund, $135,000.
2024-2027        Bio-inspired Materials Designs: Reactive, Functional Droplets and Smart Interfaces, Department of  
 		Energy, $575,000. 
2024-2025        Sustainable Biopolymer Alternatives for Fossil Fuel-derived Foams, Department of Energy, $60,000.
2023-2025        Chemical Mechanical Planarization, DuPont, $180,000.
2024-2027        NSF-DFG-MISSION: in situ and operando probing of soft materials at buried interfaces, National Science 
             Foundation, $490,000.
	2021-2024
2021-2024

2021-2022

2020-2024
2019-2024

2022-2026

2021-2023
2019-2023

2017-2023

2018-2019
2018-2019
2017-2022
2017-2018
	Structural Control of Fluidic Interfaces with Nanoparticle Surfactant Assemblies, NSF-CBET, $455,304.
Reactive and Functional Droplets as Bioinspired Materials for Recognition and Transport, Department of Energy, $534,000.
Increasing the Corrosion Barrier of All-Metal Alloys with Environmentally Benign Polymer Zwitterions, Naval Air Warfare Center Aircraft Division, $100,000
Atmospheric Water Collection, DOD-DARPA-PSI, $533,292.
Collaborative Research: DMREF: Conducting Protein Nanowires as Next Generation Polymer Nanocomposite Fillers, NSF-DMREF, $1,659,785 (Emrick, co-PI).  
Chemically Functionalized Nanoscale Materials: Building Functional Polymers for Nanoscale Materials and Interfaces, National Science Foundation (NSF-CHE-MSN), $495,000
Nanocomposite Displays, Mitsubishi Chemical, $190,000.
Force-Activated, Mechanically Adaptive Soft Materials: Harnessing Cryptic Bonds in Synthetic Systems, Army Research Office (ARO), $455,000 (Emrick, co-PI).
Novel non-flammable polymers for aircraft: Synthesis, mechanics, and thermal evaluation, Federal Aviation Administration (FAA), $732,000
CUMIRP: BASF-NORA Project 29, BASF, $150,000
CUMIRP: BASF-NORA Project 26, BASF, $225,000    
Facilitating endogenous bone repair in arthritis with targeted IL-27 sonodelivery, National Institutes of Health (NIH), $331,500 
CUMIRP: BASF Project 21, BASF, $150,000

	2017-2020
	Designing Catalytic Cascades to Drive Chemo-mechanical Assembly, NSF Center for Chemical Innovations (NSF-CCI), $407,232 (of 1.8M center)

	2017-2018
	CUMIRP Part II: BASF Project 18, BASF, $150,000

	2016-2021
	Disrupting tumor/bone malignant interactions with multifunctional cytokine sonodelivery, OGCA 115-150R1, National Institutes of Health (NIH), $72,589

	
	


Publications
Total Citations 22,133   H-index 74
2026	Witt, C.L.; Clarke, B.R.; Lee, K.; Ho, G.; Russell, T.P.; Emrick, T.; Watkins, J.J.; Tew, G.N.; Hu, W. DOSY 1H NMR as an Accessible Technique for Characterizing Trends in Bottlebrush Polymer Molecular Weight. Macromolecules, 2026, 59(2), 671-680. DOI: 10.1021/acs.macromol.5c01651.

Lee, K.; Gan, X.; Emrick, T.; Russell, T.P. Synthesis of Asymmetric Bottlebrush Random Copolymers and Their Assembly in the Bulk and at Fluid Interfaces. Angewandte Chemie-International Edition, 2026, DOI: 10.1002/anie.2377439.

2025	Leone, G.; Emrick, T.  Functional Polymer Ligands Modulate Phase Transitions and Photoluminescence of Cesium Copper Iodide Nanocrystals. Chemistry of Materials, 2025, 37(20), 8272-8280. DOI: 10.1021/acs.chemmater.5c01718.

Jeon, D.; Jin, Z.; Seong, H.G.; Gan, X.; Ribbe, A.E.; Lee, K.; Emrick, T.; Russell, T.P.  Silylsilane-Substituted Polymers: Fluorine-Free, Liquid Repellent, and Hydrolytically Stable Alternatives to Siloxanes. Advanced Functional Materials, 2025, DOI: 10.1002/adfm.202517182.

Hu, X.; Einck, V.J.; Chia, E.; Pagaduan, J.N.; Moed, D.E.; Emrick, T.; Katsumata, R.; Nonnenmann, S.S.; Watkins, J.J.; Crosby, A.J.  Reversible Self-Coiling of Microfibers with Tailored Surfaces via Elastocapillarity. Small, 2025, 21(39), article no. e07151. DOI: 10.1002/smll.202507151.

Chen, Z.; Gan, X.; Li, X.; Hu, M.; Kahandawaarachchi, Y.; Seong, H.G.; Emrick, T.; Heller, W.T.; Rzayev, J.; Russell, T.P.  Bottlebrush Block Copolymer Thin Films. Macromolecules, 2025, 58(19), 10348-10360. DOI: 10.1021/acs.macromol.5c01420.

Steppan, C.G.; Gan, X.; Marquard, H.; White, K.; Mijares, L.; Jeon, D.; Jin, Z.; Morris, S.; Hu, W.; Russell, T.P.; Emrick, T.  Hydrophobic Polymer Zwitterions: Impacts of Silylsilane Substitution on Solution and Interfacial Properties. Angewandte Chemie-International Edition, 2025, 64(46), e202513143. DOI: 10.1002/anie.202513143.

Chiang, M.C.; Steppan, C.; Deisenroth, T.W.; Konradi, R.; Emrick, T.; Schiffman, J.D.  Touch transfer of microorganisms on polymer surfaces. RSC Applied Polymers, 2025, 3(4), 1002-1010. DOI: 10.1039/d5lp00110b.

Lee, K.; Seong, H.G.; Russell, T.P.; Emrick, T.  Thiol- and Disulfide-Functionalized Polycyclooctene: Metathesis Polymerization, Degradation, and Reformation. ACS Macro Letters, 2025, 14(5), 616-621. DOI: 10.1021/acsmacrolett.5c00245.

Perrier, S.; Shen, Y.; Zhou, Z.; Emrick, T.; Figueiredo, M.L.  Introduction to polymers for gene delivery. Polymer Chemistry, 2025, 16(17), 1894-1896. DOI: 10.1039/d5py90026c.

Cueto, C.; Nikolla, D.; Ribbe, A.; Chambers, J.; Emrick, T.  Exploiting Photohalide Generation in Shape and Multichromatic Color Patterning of Polymer-Perovskite Nanocomposites. Journal of the American Chemical Society, 2025, 147(11), 9774-9785. DOI: 10.1021/jacs.4c18454.

Rathore, P.; Montz, B.; Hung, S.H.; Pandey, P.K.; Perry, S.L.; Emrick, T.; Schiffman, J.D.  Electrospinning of Self-Assembling Oligopeptides into Nanofiber Mats: The Impact of Peptide Composition and End Groups. Biomacromolecules, 2025, 26(3), 1604-1613. DOI: 10.1021/acs.biomac.4c01401.
	
Hu, M.; Seong, H.G.; Dimitriyev, M.S.; Hu, W.; Chen, Z.; Gan, X.; Grason, G.M.; Emrick, T.; Russell, T.P.  Backbone Stitching in Bottlebrush Copolymer Mesodomains and the Impact of Side Chain Crystallization. Macromolecules, 2025, 58(3), 1547-1561. DOI: 10.1021/acs.macromol.4c02589.

Meissner, C.; Crosby, A.J.; Emrick, T.  Mesoscale Filamentous Polyelectrolytes: Chemical Functionalization and Fluidic Structure. Small, 2025, 21(6), 2409039. DOI: 10.1002/smll.202409039. 

2024	Lee, K.; Russell, T.P.; Emrick, T.  Impacts of Disulfide-Containing Monomers in Alternating Diene Metathesis Polymerization. Journal of Polymer Science, 2024, 63(3), 678-687. DOI: 10.1002/pol.20240838.

Varma, J.; Farook, I.; Cui, J.X.; Morgenthaler, E.; Bien, C.; Yu, T.; Preda, D.; Kidd, W.J.; Gamliel, D.; Emrick, T.  Biopolymer foams composed of hydroxypropyl cellulose: Fabrication, aqueous stability, and mechanical integrity. Polymer, 2024, 316, article no. 127817. DOI: 10.1016/j.polymer.2024.127817. 

Morgenthaler, E.C.; Ribbe, A.E.; Bradley, L.C.; Emrick, T.  Alkyne-rich patchy polymer colloids prepared by surfactant-free emulsion polymerization. Journal of Colloid and Interface Science, 2024, 679, 276-283. DOI: 10.1016/j.jcis.2024.10.040.

Seong, H.G.; Russell, T.P.; Emrick, T.  Degradable polyolefins prepared by integration of disulfides into metathesis polymerizations with 3,6-dihydro-1,2-dithiine. Chemical Science, 2024, 15(41), 17084-17091. DOI: 10.1039/d4sc04468a.

Pagaduan, J.N.; Hight-Huf, N.; Zhou, L.; Dix, N.; Premadasa, U.I.; Doughty, B.; Russell, T.P.; Ramasubramaniam, A.; Barnes, M.; Katsumata, R.; Emrick, T.  Spatial and Bidirectional Work Function Modulation of Monolayer Graphene with Patterned Polymer "Fluorozwitterists". ACS Central Science, 2024, 10(8), 1629-1639. DOI: 10.1021/acscentsci.4c00704.

Steppan, C.G.; Simon, L.; Blackwood, C.; Emrick, T.  Sulfobetaine Zwitterions with Embedded Fluorocarbons: Synthesis and Interfacial Properties. ACS Macro Letters, 2024, 13, 6, 761-767. DOI: 10.1021/acsmacrolett.4c00198.

Luo, Q.; Tapia, J.; Zhou, L.; Liu, C.H.; Liaqat, M.; Duan, H.; Yang, Z.F.; Nieh, M.P.; Emrick, T.; Bai, P.; He, J.  Fluorinated polymer zwitterions on gold nanoparticles: patterned catalyst surfaces guide interfacial transport and electrochemical CO2 reduction. Nanoscale, 2024, 16(33), 15558-15567. DOI: 10.1039/d4nr01484g.

Emrick, T.  Dedication to Polymer Science & Engineering Research and Education at UMass Amherst. Journal of Polymer Science, 2024, 62(16), 3595-3596. DOI: 10.1002/pol.20240538.

Gan, X.C.; Seong, H.G.; Hu, M.Q.; Chen, Z.; Emrick, T.; Russell, T.P.  Crystallization of Bottlebrush Statistical Copolymers of Polystyrene and Poly(ethylene oxide). Macromolecules, 2024, 57(15), 7306-7314. DOI: 10.1021/acs.macromol.4c01159.  

Meissner, C.; Bhamla, M.S.; Emrick, T.; Crosby, A.J.  Fabricating mesoscale polymer ribbons with tunable mechanical properties via evaporative deposition and dewetting. Soft Matter, 2024, 20(27), 5324-5330. DOI: 10.1039/d4sm00368c.

 Jin, Z.C.; Seong, H.G.; Srivastava, S.; McGlasson, A.; Emrick, T.; Muthukumar, M., Russell, T.P.  3D Printing of Aqueous Two-Phase Systems with Linear and Bottlebrush Polyelectrolytes. Angewandte Chemie-International Edition, 2024, 63(25), Article: e202404382. DOI: 10.1002/anie.202404382.

Seong, H.G.; Jin, Z.C.; Chen, Z; Hu, M.; Emrick, T.; Russell, T.P.  Bottlebrush Block Copolymers at the Interface of Immiscible Liquids: Adsorption and Lateral Packing. Journal of the American Chemical Society, 2024, 146, 19, 13000-13009. DOI: 10.1021/jacs.3c13817.

[bookmark: _Hlk167193515]Cueto, C.; Hu, M.Q.; Russell, T.P.; Emrick, T.  Conjugated Zwitterionic Oligomers as Ligands on Perovskite Nanocrystals: Hybrid Structures with Tunable Interparticle Spacing.  Journal of the American Chemical Society, 2024, 146, 12, 8189-8197. DOI: 10.1021/jacs.3c12723.

Chen, Z.; Seong, H.G.; Hu, M.Q.; Gan, X.C; Ribbe, A.E.; Ju, J.C.; Wang, H.Y.; Doucet, M.; Emrick, T.; Russell, T.P.  Janus Bottlebrush Compatibilizers.  Soft Matter. 2024, 20(7), 1554-1564.  DOI: 10.1039/d3sm01484c.  

 Snyder, D.; Emrick, T. Embedding Thiols into Choline Phosphate Polymer Zwitterions.  Macromolecular Rapid Communications.  2024, DOI: 10.1002/marc.202300690.  

2023	Montz, B.J.; Emrick, T.  Building Structured, Functional Materials Inspired by Nature: Using Peptides, Peptoids, and Polymerizations.  Journal of Polymer Science, 2023, DOI: 10.1002/pol.20230651.

Fink, Z.; Wu, X.F.; Kim, P.Y.; McGlasson, A.; Abdelsamie, M.; Emrick, T.; Sutter-Fella, C.M.; Ashby, P.D.; Helms, B.A.; Russell, T.P.  Mixed Nanosphere Assemblies at a Liquid-Liquid Interface.  Small, 2023, DOI: 10.1002/smll.202308560.  

	Munusamy, K.; Chen, C.H.; Emrick, T.  Alkyne-Substituted Deoxybenzoins as Precursors to Cycloaddition Chemistry and the Preparation of Low-Flammability Polymers and Blends.  Macromolecules, 2023, 56(22), 9237-9247.  DOI: 10.1021/acs.macromol.3c01737.

	Leone, G.; Cueto, C.; Hu, M.Q.; Russell, T.P.; Emrick, T.  Tertiary Amine Oxides as Perovskite Nanocrystal Ligands and Components of Polymeric Nanocomposites.  Journal of Polymer Science, 2023, DOI: 10.1002/pol.20230644.  

Pagaduan, J.N.; Bhardwaj, A.; McCarty, T.Y.; Kraemer, S.; Kearney, C.J.; Watkins, J.J.; Emrick, T.; Katsumata, R.  Fabrication of Porous, Heteroatom-Doped Carbon Networks via Polymer-Assisted Rapid Thermal Annealing.  Advanced Functional Materials 2023, DOI: 10.1002/admf.202310296.

Yang, Z.F.; Snyder, D.; Sathyan, A.; Balazs, A.; Emrick, T.  Smart Droplets Stabilized by Designer Surfactants: From Biomimicry to Active Motion to Materials Healing.  Advanced Functional Materials, 2023, DOI: 10.1002/adfm.202306819.

Hu, M.Q.; Gan, X.C.; Chen, Z.; Seong, H.G.; Emrick, T.; Russell, T.P.  Quantitative X-ray Scattering and Reflectivity Measurements of Polymer Thin Films with 2D Detectors.  Journal of Polymer Science, 2023, DOI: 10.1002/pol.20230530.

[bookmark: _Hlk150704234]Stubbs, E.; Brown, M.; Steele, A.Q.; Lesser, A.J.; Emrick, T.  Multifunctional Deoxybenzoins: Preparation of Low Heat Release Polymer Networks by Orthogonal Crosslinking.  Polymer, 2023, 284, article no. 126288.  DOI 10.1016/j.polymer.2023.126288.

Seong, H.G.; Fink, Z.; Chen, Z.; Emrick, T.; Russell, T.P.  Bottlebrush Polymers at Liquid Interfaces: Assembly Dynamics, Mechanical Properties, and All-Liquid Printed Constructs.  ACS Nano, 2023, 17, 14371-14741.  DOI 10.1021/acsnano.3c02684.

Sathyan, A.; Kurtz, I.; Rathore, P.; Emrick, T.; Schiffman, J.D.  Using Catechol and Zwitterion-Functionalized Copolymers to Prevent Dental Bacterial Adhesion.  ACS Applied Bio Materials 2023, 6, 2905-2915.  DOI 10.1021/acsabm.3c00371.

Cui, J.X., Varma, J.; Bien, C.; Preda, D.; Gamliel, D.; Emrick, T.  Carboxymethyl Cellulose Foams: Fabrication, Aqueous Stability, and Water Capture.  Journal of Materials Science 2023, 58, 8230-8240. DOI: 10.1007/s10853-023-08514-3.

Brown, M. U.; Seong, H.; Russell, T.P.; Emrick, T.  Zwitterionic Sulfonium Solfonate Polymers: Impacts of Substituents and Inverted Dipole. Macromolecules 2023 56, 1105-1110. DOI:10.1021/ acs.macromol.2c02359.

Sonu, K. P.; Zhou, L.; Biswas, S.; Klier, J.; Balazs, A.C.; Emrick, T.; Peyton, S.R.  Strain-stiffening Hydrogels with Dynamic, Secondary Cross-Linking.  Langmuir 2023, 39, 2659-2666. DOI: 10.1021/acs.languir.2c03117. 

Barber, D.M.; Emrick, T.; Grason, G.M.; Crosby, A.J.  Self-Spinning Filaments for Autonomously Linked Microfibers.  Nature Chemistry 2023. doi.org/10.1038/s41467-023-36355-w.

Zhou, L.; Yang, Z.; Pagaduan, J.N.; Emrick, T.  Fluorinated Zwitterionic Polymers as Dynamic Surface Coatings.  Polym. Chem. 2023, 14, 32-28.  DOI:10,1039/d2py01197b.

Hamilton, H.; Meissner, C.; Emrick, T.; Bradley, L.C.  One-Step Synthesis of Biphasic, Cavity-Forming Polymer Particles via Dispersion Copolymerization of Styrene and Sulfobetaine Methacrylate Macromol. Rapid Commun. 2023, 2200873  DOI 10.1012/marc.202200873.

[bookmark: _Hlk150704255]2022	Yang, Z.; Snyder, D.; Pagaduan, J.N.; Waldman, A.; Crosby, A.J.; Emrick, T.  Mesoscale Polymer Surfactants: Photolithographic Production and Localization at Droplet Interfaces.  J. Am. Chem. Soc.   2022, 144, 22059-22066.  DOI: 10.1021/jacs.2c09346.

	Cheng, Y.H.; Kirschner, A.Y.; Chang, C.C.; He, Z.W.; Nassr, M.; Emrick, T.; Freeman, B.D. Surface Modification of Ultrafiltration Membranes with 1,4-Benzoquinone and Polyetheramines to Improve Fouling Resistance. ACS Applied Materials & Interfaces 2022, 14(46), 52390-52401. DOI: 10.1021/acsami.2c14884

Cui, J.X.; Cueto, C.; Bien, C.; Preda, D.; Gamliel, D.; Emrick, T. Robust Polymer Foams from 2-Hydroxyethyl cellulose: Fabrication, Stability, and Chemical Functionalization. Polymer 2022, 256, Article: 125131. DOI: 10.1016/j.polymer.2022.125131
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Prevost, L.; Barber, D.M.; Daieff, M.; Pham, J.T.; Crosby, A.J.; Emrick, T.; du Roure, O.; Lindner, A. Shaping Nanoscale Ribbons into Microhelices of Controllable Radius and Pitch. ACS Nano 2022, 16(7), 10581-10588. DOI: 10.1021/acsnano.2c02038 
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